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(54) Title: A BUILDING BLOCK FORMING A C-C OR A C-HETERO ATOM BOND UPONREACTION 

(57) Abstract: A building block having the dual capabilities of transferring genetic information and functional entity precursor to a 
recipient reactive group is disclosed. The building block may be used in the generation of a single complex or libraries of different 
complexes, wherein the complex comprises an encoded molecule linked to an encoding element. Libraries of complexes are useful 
in the quest for pharmaceutical ly active compounds. 
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Tbu.ld.ng block forming a c-c or c-hetero atom bond upon re- 



ACTION. 



Technical Field of the Invention 

The present invention relates to a building b.ook comprising a comp.emen.ng ele- 
ment and a precursor for a functional entity. The building block is des,gned to ^ 
Afunctional entity precursor with an adjustable efficiency to a -P-t-^e 
group upon recognfcon between the complementing element and an -cod-g ele- 
ment asLated with the reactive group. The invention a.so re.ates to a method for 
transferring a functional entity precursorto recipient a reactive group. 



Background 

„ The transfer of a chemical an* mm one mono-. * or otfconudeoude te another 
has heen considered m .he phor ah. Thus, N. M. Chung e, a,. p« 
Acta 1971 228.536-543) used a poly(U) templale to catalyse the hansfer of an ace- 
£Z from 3,0-acely.adenoaine to the *OH of adeno^e. The reverse transfer, 
llrLa.erof.heace^group.omae.-O-ace^ine.oa^-OH.roupo, 

20 another adenosine, was also demonstrated. 

Wa.der et a/. Proc. Nat.. Acad. Sci. USA, 1979, 76, 51-55 suggest a 

liz ed po.ypept.de attached to an oligonucleotide strand to a precursor am.no aad 
25 attached to an o.igonudeotide. The transfer comprises the chemica. attack of the 
amino group of the amino acid precursor on the substitution labile pepfdy. ester, 
which in turn results in an acy. transfer. It is suggested to attach the amino aad pre- 
cursor to the 5' end of an oligonucleotide with a thiol ester linkage. 

30 The transfer of a peptide from one oligonucleotide to another using a template is 
ZLinBruic^ 

mina. of the peptide is initially converted to a thioester group and subsequently 
transformed to an activated thioester upon incubation with Ellman's reagent. The 
T2Z tester is reacted with a first oligo, which is .-thiol-terminated resu.ng 
35 in the formation of a thio-ester linked intermediate. The first oligonucleotide and 
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second oligonucleotide having a 3* amino group is aligned on a template such that 
the thioester group and the amino group are positioned in close proximity and a 
transfer is effected resulting in a coupling of the peptide to the second oligonucleo- 
tide through an amide bond. 

5 

Summary of the Invention 

The present invention relates to a building block of the general formula: 
Complementing Element - Linker - Carrier - C-F-connecting group - Func- 
tional entity precursor 

10 capable of transferring a Functional entity precursor to a recipient reactive group, 
wherein 

Complementing Element is a group identifying the Functional entity precursor, 
Linker is a chemical moiety comprising a spacer and a S-C-connecting 
group, wherein the spacer is a valence bond or a group distancing the Functional 
1 5 entity precursor to be transferred from the complementing element and the S-C- 
connecting group connects the spacer with the Carrier 

Carrier is arylene, heteroarylene, C r C 6 alkylene, C r C 6 alkenylene, C^C 6 al- 
kynylene, or -(CF 2 ) m - substituted with 0-3 R 1 wherein m is an integer between 1 and 
10; 

20 R 1 are independently selected from -H, -OR 2 , -NR 2 2f -Halogen, -N0 2 , -CN, 

-C(Halogen) 3 , -C(0)R 2 , -C(0)NHR 2 , C(0)NR 2 2 , -NC(0)R 2 , -S(0) 2 NHR 2 , -S(0) 2 NR 2 2 , 
-S(0) 2 R 2 , -P(0)2-R 2 , -P(O)- R 2 , -S(O)- R 2 , P(0)-OR 2 , -S(0)-OR 2 , -N + R 2 3 , wherein 
R 2 is H, Ci-C 6 alkyl, C^Ce alkenyl, C 2 -C 6 alkynyl, or aryl, 

C-F-connecting group is chosen from the group consisting of -S0 2 -0 t 

25 -0-S0 2 -0-, -C(0)-0-, -S + (R 3 RRrr)-, -C-U-C(V)-0-, -P'O/V^O-, -P(W)-0- where U is 
-C(R 2 ) 2 -, -NR 2 - or -O-; V is =0 or =NR 2 and W is -OR 2 or -N(R 2 ) 2 

Functional entity precursor is -C(H)(R 3 )-R 4 or functional entity precursor is het- 
eroaryl or aryl optionally substituted with one or more substituents belonging to the 
30 group comprising R 3 and R 4 . 

Wherein R 3 and R 4 independently is H, alkyl, alkenyl, alkynyl, alkadienyl, cycloalkyl, 
cycloheteroalkyl, aryl or heteroaryl, optionally substituted with one or more substitu- 
ents selected from the group consisting of SnR 5 R 6 R 7 , Sn(OR 5 )R 6 R 7 , 
35 Sn(OR 5 )(OR 6 )R 7 , BR S R 6 , B(OR 5 )R 6 , B(OR 5 )(OR 6 ), halogen, CN, CNO, C(halogen) 3 , 
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OR 5 OC(=0)R 5 OC(=0)OR 5 , OC(=0)NR 5 R 6 , SR 8 , S(=0)R 8 . S(=0) 2 R s , 
S^NR^ NO, N 3 , NR S R 6 , nWR 7 . HRfW. NR 8 NR 8 R 7 . NR 8 C<=0)R 8 . 
NR^O)OR« NR 8 C(=0)NR 8 R 7 , NC. P(=0)(0R 8 )0R 8 , PWR 7 , C<=0)R 8 
q(=NR 5 )R^ C(=NOR )R 6 , C(=NNR 5 R 6 ). C(=0)OR 8 , C<=0)NR 8 R 8 , C(=0)NR 8 OR 8 , 
5 C(=0)NR 6 NR 6 R 7 , C(=NR 5 )NR 8 R 7 , C(=NOR 5 )NR 6 R 7 or R 8 , 

R 7 independently is H, alky., alkenyl, a.kynyl, a.kadienyl, cycloalkyL 
cydoheteroalkyl. ary. or heteroaryl. optiona.ly substftuted with one or more substtu- 
ents selected from the group consisting of halogen, CN, CNO. C(ha.ogen)3, =0, 
m OR 8 OC(=0)R 8 OC(=0)OR 8 , OC(=0)NR 8 R 9 , SR 8 , S(=0)R 8 , S(=0) 2 R , 
10 ££S NO, N 3 , NR 8 R 9 , N*R 8 R 9 R 1 °. NR 5 OR 6 , ■ 
N R3 C (=0)OR 8 , NR 8 C(=0)NR 8 R". NC, P(=0)(OR 8 )OR 9 , PWR 7 
C(=NR 8 )R 8 , C(=NOR 8 )R 8 . C(=NNR 8 R 8 ), C(=0)OR 8 , C(=0)NR 8 R 8 C(=0)NR OR 
C ( =NR 8 )NR^C(=NOR 8 )NR 8 R 7 orC(=0)NR 8 NRV 8 .whereinR and R mayto- 
1 5 gether form a 3-8 membered heterocyclic ring or R and R may together form a 3-8 
Lmbered heterocyclic ring or R 6 and R 7 may together form a 3-8 membered het- 
erocyclic ring, 

TT*»« R» independent,, is H, alkyl, alkenyl, alkynyl, alkadienyl cycloatkyl, 
20 cydoheteroa*,,. a„, or heteroa*, and wherein R> and R« may ttgethe, fcm, . M 
Cambered heterocy* ring or R 8 and R» may ^ <o™ a « «" 
erocyclic ring or R' and R 10 may together form a 3-8 memberad heterocy* nng. 



25 



30 



35 



,n the present description and claims, the direction of connections between the van- 
ous components of a building block should be read left to right. For example an S-C- 
connecting group -C(=0)-NH- is connected to a Spacer through the carbon atom on 
the left and to a Carrier through the nitrogen atom on the right hand s.de. 

The term »C 3 -C 7 cydoheteroalkyl" as used herein refers to a radical of totally satu- 
rated heterocycle like a cyclic hydrocarbon containing one or more ^eroatoms 
se ,ected from nitrogen, oxygen, phosphor, boron and sulphur independently ,n the 
cycle such as pyrrolidine (1- pyrrolidine; 2- pyrrolidine; 3- pyrrolidine; 4- pyr- 
rolidine; 5- pyrrolidine); pyrazolidine (1- pyrazolidine; 2- pyridine; 3- pyra- 
zolidine; 4-pyrazolidine; 5-pyrazo.idine); imidazoline (1- imidazoline; 2- ,m,da- 
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zolidine; 3- imidazoline; 4- imidazoline; 5- imidazoline); thiazolidine (2- thia- 
zolidine; 3- thiazolidine; 4- thiazolidine; 5- thiazolidine); piperidine (1- pipend.ne; 2- 
piperidine; 3- piperidine; 4- piperidine; 5- piperidine; 6- piperidine); P iperaz,ne (1- 
piperazine; 2- piperazine; 3- piperazine; 4- piperazine; 5- piperazine; 6- 
pipeline); morpholine (2- morpholine; 3- morphoiine; 4- morpholine; 5- mor- 
pholine; 6- morpholine); thiomorpho.ine (2- thiomorpho.ine; 3- thiomorpho ne; 4- 
thiomorpholine; 5- thiomorpholine; 6- thiomorpholine); 1 ,2-oxathiolane (3-(1.2- 
oxathiolane); 4-(1 ,2-oxathio.ane); 5-(1 .2-oxathiolane); 1 ,3-dioxo.ane (2-(1,3- 
dioxolane); 4-(1 , 3-dioxolane); 5-(1 ,3-dioxolane); tetrahydropyrane; (2- 
tetrahydropyrane; 3-tetrahydropyrane; 4-tetrahydropyrane; 5-tetrahydropyrane; 8- 
tetrahydropyrane); hexahydropyridazine (1-(hexahydropyridaz.ne); 2- 
(hexahydropyridazine); 3-(hexahydropyridazine); 4-(hexahydro P yridazine); 5- 
" (hexahydropyridazine); 6-(hexahydropyridazine)). [1 ,3.2]dioxaborolane, 

[1,3,6,2ldioxazaborocane f c TMir 
The term "aryl" as used herein includes carbocyclic aromatic ring systems of 5-7 car- 
oon atoms. Aryl is also intended to indude the partially hydrogenated derivatives of 
the carbocyclic systems as well as up to four fused fused aromatic- or parfally hy- 
drogenated rings, each ring comprising 5-7 carbon atoms. 
The term "heteroaryl" as used herein includes heterocyclic unsaturated ring systems 
containing, in addition to 2-18 carbon atoms, one or more heteroatoms selected 
from nitrogen, oxygen and sulphur such as fury., thienyl, pyrrolyl, heteroaryl ,s also 
intended to include the partiaHy hydrogenated derivatives of the heterocychc sys- 

terns enumerated below. 
The terms "aryl" and "heteroaryl" as used herein refers to an aryl which can be op- 
tionally substituted or a heteroaryl which can be optionally substituted and ,n- 
cludes phenyl, biphenyl, indenyl, naphthyl (1-naphthyl, 2-naphthyl), N- 
hydroxytetrazolyl, N-hydroxytriazolyl, N-hydroxyimidazolyl, anthracenyl (1- 
anthracenyl. 2-anthraceny.. 3-anthracenyl), thiopheny. (2-thienyl, 3-thienyl) fury 
(2-furyl 3-furyl), indoly., oxadiazolyl, isoxazolyl. quinazolinyl. fluorenyl, xanthenyl, 
, isoindanyl, benzhydryl. acridinyl, thiazolyl, pyrrolyl (2-pyrrolyl), pyrazolyl (3- 

pyrazolyl), imidazolyl (1-imidazo.yl, 2-imidazo.yl. 4-imidazoly., 5-imidazolyl), tna- 
Z olyl (1.2.3-triazo.-1-yl, 1 ,2,3-triazol-2-y. 1,2,3-triazol-4-yl. 1 ,2,4-triazo.-3-yl), oxa- 
zolyl (2-oxazolyl, 4-oxazolyl. 5-oxazolyl), thiazolyl (2-thiazolyl, 4-thiazolyl, 5- 
thiazolyl). pyridy. (2-pyridyl, 3- P yridyl, 4- P yridyl), pyrimidiny. (2-pyrim.d.nyl, 4- 
pyrimidinyl. 5-pyrimidinyl, 6-pyrimidinyl), pyrazinyl, pyridazinyl (3- pyr.daz.nyl, 4- 
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pyrldaziriyl. q*# W*"* * 

<|uincM 7-qumoW. '*><**'*' f 1 -^**'' """T™**- 

fcorpnoM S*oqut«W. »*c«M~W 7-*o,uino.»., WsoquinoM. 
benzoMurany. ( 2 -benzolb)furan y .. 3-benzolblfuran,., 4-benzcWurariyl. * 

7 . (2 3 !d'bvdro-berizotblfurany.), benzoO*iophen». <2-benzoW>»ophenv.. 3- 
benzo|bllhiophenyl,4-ben Z <»Ib)thl»phe n »l,b-b e n Z o(b)thlo P ben,l.6- 

dibydrc-berizolblmiophenyl). 3-a.Mlhydro-ben Z olb ]t h,oph e ny ( ,. 4-<2,3-»ydro 
benzotb^ophenyO. ^.Mlhydro^^biophen,,) 
benzo»biophen,,), WW*t-**«W» «W«I 
MM 3-indoW 4-lndo,,,, MAW. «** 7*M* — ^ " '' ' 
, n dazo,„. 4-indazo.,,. 5-,ndazo.y1, e**-M 7**-M. *-* < 1 " 
benzMdazo,,, 2-benz.nldazo.yl, 4-benzimkiazolv.. 5-bsnzlmldazo »1. 6- 
banzimidazoly..7-banzlmkiazo. l rl,84>enzlmidazol y .),be-,zoxazoly.(1- 
bZLo H M «iW l-m—W <1-berizo.hlazo,y,, V 
"bile,* S-benzo.NazoW. 6-benzo«b,azo,„. 7*«-*-M. — 

L*Mazepiri-1-yl. SH-dibenzMazepine^-yl. 6H " 
dlberizMazepine^-yl, 5H^ibaaz M azaplne-5-,l). 10.11-dihydro-5H- 
dL^ineOO.^^ 

5Wiba^b.flazepine^»U0.11-<iihydro.5H^banzMazaplne-5-yl). 

^ FonCioria, Entity Pardee e,emen,e uaed to iritera* -h boa, £*m£ £ 
«ona„y reactive elementa allowing furiher elaboration o, an encoded moteoule o. a 
It interaction rih host mo te e U ,ee like erizymea. reoeptora and po^mere ,s ypa 
Xer-iated .brough van der waal'a ,n,e,actiona. polar- and ionic "eracborisarid 
Z'ng enecta. SobatLuenta mediating aaid effecU may be maeked by mefrode 

ITan iridividaa, akilled ,n .be ad <Oreene, T. W, Wota. P . O- ~e 
Groups m Organ* SynBm*. 3rd ed, John Wiley & Sons: New Y ori, .999 
* Lrideeil Interacdona or reaCiona during ,be prepare C, e —a, 
MM b,ocka and during .ibrary eyrirheeie. Ana,ogoua.y, reaCv. element, ma, be 
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maS ked by suitably selected protection groups. It is appreciated by one skilled in the 
art that by suitable protection, a functiona. entity may carry a wide range of subst,- 
tutents. 

The Functional Entity Precursor is a masked. Functiona. Entity that is incorporated 
into an encoded molecule. After incorporation, reactive elements of the Func,on 
Entity may be revealed by un-masking allowing further synthetic operates. F.nally. 
elements mediating recognition of host molecules may be un-masked. 

,n a certain aspect of the invention, Functiona. entity precursor ^f ^' 
or functional entity precursor is heteroary. or aryl substituted w.th 0-3 R . 0-3 R 
and 0-3 R 1S . wherein 

R« and R«' are independently H, or selected among the group cons,st,ng of a C-C. 
alky,. CC alkenyl. C 2 -C 6 alkyny.. CC alkadieny., C 3 -C 7 cycloa^l, CC jclo- 
heteroalkyl, aryl. and heteroary., said group being substituted wrth 0-3 R , 0-3 R 

7r» anl R 11 ' are CrC a.ky.ene-NR 12 2 , CrC a.kylene-NR 12 C(0)R^, Ci-C3^- 
kylene-NR ,^ C(0)OR 1 ^C 1 -C ^ alkylene-0-NR 12 ^ ,C 1 -C 2 alkylene-0-NR C(0)R , 

d-C 2 alkylene-0-NR 12 C(0)OR 16 substituted with 0-3 R 15 , 

where R 12 is H or selected independently among the group cons.st.ng of CrC 
alky., C-C alkenyl, C 2 -C 6 alkyny.. C-C cycloalkyl, C 3 -C 7 cyc.oheteroa.ky., aryl, 
heteroary.. said group being substituted with 0-3 R 13 and 0-3 R , 

R« is selected independently from -N 3 . -CNO, -C(NOH)NH 2 , -NHOH, 
-NHNHR 17 , -C(0)R", -SnR 17 3 , -B(OR 17 ), -P(0)(OR 17 ) 2 or the group consisting of 
C 2 -C S a.keny.. C 2 -C 6 a,kyny., CC a.kadienyl said group being substituted with 0-2 
R 14 

where R 14 is independently selected from -N0 2 , -C(0)OR", -COR 17 , -CN, 

-OSiR 17 3 , -OR 17 and -NR 17 2 ; 

R« is =0, -F, -CI, -Br, -I, -CN. -NO, -OR' 7 . -NR", -NR"-C(0)R 
- N Ri 7 -C(0)OR-. -SR". -S(0)R 17 , -S(0) 2 R 17 . -COOR". -C(0)NR 17 2 and -S(0) 2 NR , 
R- is H. CrC alky.. C 2 C a.keny.. C 2 C a.kynyl, C 3 -C 7 cyc.oa.kyl. ary. or CrC. 
alkylene-aryl substituted with 0-3 substituents independently selected from -F. -CI. - 
N0 2 , -R 2 . -OR 2 , -SiR 2 3 ; 
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r" is selected independently from H, Cl -C 6 alkyl. C 3 -C 7 cycloalkyl, aryl. Cl -C 6 al- 

t 

kylene-aryl. or ^" G , G is H or Cl -C 6 alkyl and n is 1 ,2,3 or 4. 

5 The function of the carrier is to ensure the transferability of the functional entity pre- 
" cursor To adjust the transferability a skilled chemist can design suitable substa- 
tions of the carrier by evaluation of initial attempts. The transferability may be ad- 
justed in response to the chemica. composition of the functional entrty precursor, to 
the nature of the complementing element, to the conditions under which the transfer 
1 o and recognition is performed, etc. 

,n a preferred embodiment, the carrier is selected from the group consisting of ary- 
lene, heteroarylene or -(CF 2 V substituted with C-3 R 1 wherein m is an integer be- 
tween 1 and 1 0. and C-F-connecting group is -SO.O-. Due to the high realty of 
such compounds a broad range of recipient reactive groups may be employed ,n the 
construction of carbon-carbon bonds or carbon-hetero atom bonds. 

,n another preferred embodiment of the invention, the carrier is -<CF 2 ) m - wherein m 
is an integer between 1 and 10, the C-F-connecting group is -SO.-0-; a* the func- 
tiona. entity precursor is aryl or heteroary, substituted with 0-3 R , 0-3 R and 0-3 



15 



20 



R 



15 



The C-F-connecting group determines in concert with the carrier the transferability of 
the functional entity precursor. In a preferred embodiment, the C-F-connectmg 
25 group is -S + (R 11 )-, 

,n another preferred embodiment, the C-F-connecting group is chosen from the 
group consisting of-SO r O, and -S'(R 1 V, wherein R 17 is selected independently 
from H, d-Cs alkyl, C 3 -C 7 cycloalkyl, aryl, C r C 6 alkylene-aryl. 

30 

ln the presence of a catalyst comprising transition metals such as Pd, Ni or Cu, an 
aromatic moiety may be transferred from the C-F-connecting group to a recp.ent 
reactive group. Further, the transfer may be initiated by adding the catalyst, ,nde- 
pendently of the annealing of encoding - and complementing elements. 
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The S-C-connecting group provide a means for connecting the Spacer and the Car- 
rier. As such it is primarily of synthetic convenience and does not influence the func- 
tion of a building block. 

The spacer serves to distance the functional entity precursor to be transferred from 
the bulky complementing element. Thus, when present, the identity of the spacer is 
not crucial for the function of the building block. It may be desired to have a spacer 
which can be cleaved by light. In this case, the spacer is provided with e.g. the 
10 group 




In the event an increased hydrophilicity is desired the spacer may be provided with a 
1 5 polyethylene glycol part of the general formula: 



20 



25 



30 



In a preferred embodiment, the complementing element serves the function of trans- 
ferring genetic information e.g. by recognising a coding element. The recogn.t.on 
implies that the two parts are capable of interacting in order to assemble a comple- 
menting element - coding element complex. In the biotechnological field a vanety of 
interacting molecular parts are known which can be used according to the invent.on. 
Examples include, but are not restricted to protein-protein interactions, protem- 
polysaccharide interactions, RNA-protein interactions, DNA-DNA interactions, DNA- 
RNA interactions. RNA-RNA interactions, biotin-streptavidin interactions, enzyme- 
ligand interactions, antibody-ligand interaction, protein-ligand interaction, etc. 

The interaction between the complementing element and coding element may result 
in a strong or a weak bonding. If a covalent bond is formed between the parties of 
the affinity pair the binding between the parts can be regarded as strong, whereas 
the establishment of hydrogen bondings, interactions between hydrophobic do- 
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mains, and metal chelation in general results in weaker bonding. In general rela- 
tively weak bonding is preferred. In a preferred aspect of the invention, the comple- 
menting element is capable of reversible interacting with the coding element so as to 
provide for an attachment or detachment of the parts in accordance with the chang- 
5 ing conditions of the media. 

In a preferred aspect of the invention, the interaction is based on nucleotides, i.e. 
the complementing element is a nucleic acid. Preferably, the complementing ele- 
ment is a sequence of nucleotides and the coding element is a sequence of nucleo- 

1 0 tides capable of hybridising to the complementing element. The sequence of nucleo- 
tides carries a series of nucleobases on a backbone. The nucleobases may be any 
chemical entity able to be specifically recognized by a complementing entity. The 
nucleobases are usually selected from the natural nucleobases (adenine, guanine, 
uracil, thymine, and cytosine) but also the other nucleobases obeying the Watson- 

1 5 Crick hydrogen-bonding rules may be used, such as the synthetic nucleobases dis- 
closed in US 6,037,120. Examples of natural and non-natural nucleobases able to 
perform a specific pairing are shown in figure 2. The backbone of the sequence of 
nucleotides may be any backbone able to aggregate the nucleobases is a se- 
quence. Examples of backbones are shown in figure 4. In some aspects of the in- 

20 vention the addition of non-specific nucleobases to the complementing element is 
advantegeous, figure 3 

The coding element can be an oligonucleotide having nucleobases which comple- 
ments and is specifically recognised by the complementing element, i.e. in the event 
25 the complementing element contains cytosine, the coding element part contains 
guanine and visa versa, and in the event the complementing element contains 
thymine or uracil the coding element contains adenine. 

The complementing element may be a single nucleobase. In the generation of a 
library, this will allow for the incorporation of four different functional entities into the 

30 template-directed molecule. However, to obtain a higher diversity a complementing 
element preferably comprises at least two and more preferred at least three nucleo- 
tides. Theoretically, this will provide for 4 2 and 4 3 , respectively, different functional 
entities uniquely identified by the complementing element. The complementing ele- 
ment will usually not comprise more than 100 nucleotides. It is preferred to have 

35 complementing elements with a sequence of 3 to 30 nucleotides. 
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The building blocks of the present invention can be used in a method for transferring 
a functional entity precursor to a recipient reactive group, said method comprising 
the steps of 

5 providing one or more building blocks as described above and 

contacting the one or more building blocks with a corresponding encoding ele- 
ment associated with a recipient reactive group under conditions which allow for a 
recognition between the one or more complementing elements and the encoding 
elements, said contacting being performed prior to, simultaneously with, or subse- 

1 0 quent to a transfer of the functional entity precursor to the recipient reactive group. 

The encoding element may comprise one, two, three or more codons, i.e. se- 
quences that may be specifically recognised by a complementing element. Each of 
the codons may be separated by a suitable spacer group. Preferably, all or at least a 

1 5 majority of the codons of the template are arranged in sequence and each of the 

codons are separated from a neighbouring codon by a spacer group. Generally, it is 
preferred to have more than two codons on the template to allow for the synthesis of 
more complex encoded molecules. In a preferred aspect of the invention the number 
of codons of the encoding element is 2 to 100. Still more preferred are encoding 

20 elements comprising 3 to 10 codons. In another aspect, a codon comprises 1 to 50 
nucleotides and the complementing element comprises a sequence of nucleotides 
complementary to one or more of the encoding sequences. 

The recipient reactive group may be associated with the encoding element in any 
25 appropriate way. Thus, the reactive group may be associated covalently or non- 

covalently to the encoding element. In one embodiment the recipient reactive group 
is linked covalently to the encoding element through a suitable linker which may be 
separately cleavable to release the reaction product. In another embodiment, the 
reactive group is coupled to a complementing element, which is capable of recognis- 
30 ing a sequence of nucleotides on the encoding element, whereby the recipient reac- 
tive group becomes attached to the encoding element by hybridisation. Also, the 
recipient reactive group may be part of a chemical scaffold, i.e. a chemical entity 
having one or more reactive groups available for receiving a functional entity precur- 
sor from a building block. 



35 
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The recipient reactive group may be any group able to participate in cleaving the 
bond between the carrier and the functional entity precursor to release the functional 
entity precursor. Typically, the recipient reactive group is a nucleophiiic atom such 
as 8, N, O, C or P. Scheme 1a shows the transfer of an alkyl group and scheme 1b 
shows the transfer of an vinyl group. 



Scheme 1a 




Nu = Oxygen- , Nitrogen- , Sulfur- and Carbon Nucleophiles 



R' 



10 



Scheme 1b 




so 3 " 



Z = CN COOR, COR. N0 2 . SO z R. S(=0)R, S0 2 NR 2 , F 
Nu = Oxygen- . Nitrogen- . Sulfur- and Carbon Nucleophiles 



Nil. 



15 



Alternatively, the recipient reactive group is a organometallic compound as shown in 
scheme 2. 
Scheme 2 




V 



According to a preferred aspect of the invention the building blocks are used for the 
20 formation of a library of compounds. The complementing element of the bu.ldmg 
block is used to identify the functional entity. Due to the enhanced proximity be- 
tween reactive groups when the complementing entity and the encoding element are 
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contacted, the functional entity precursor together with the identity programmed .n 
the complementing element is transferred to the encoding element associated wrth 
recipient reactive group. Thus, it is preferred that the sequence of the complement- 
ing element is unique in the sense that the same sequence is not used for another 
functional entity. The unique identification of the functional entity enable the poss.b.l- 
ity of decoding the encoding element in order to determine the synthetic history of 
the molecule formed. In the event two or more functional entities have been trans- 
ferred to a scaffold, not only the identity of the transferred functional entities can be 
determined. Also the sequence of reaction and the type of reaction involved can be 
determined by decoding the encoding element. Thus, according to a preferred em- 
bodiment of the invention, each different member of a library comprises a comple- 
menting element having a unique sequence of nucleotides, which identifies the func- 
tional entity. 

1 5 Brief description of the drawings 

Figure 1 . Two setups for Functional Entity Transfer 
Figure 2. Examples of specific base pairing 
Figure 3. Example of non-specific base-pairing 
Figure 4. Backbone examples 
20 Figure 5 Three examples of building blocks 

Detailed Description of the Invention 

A building block of the present invention is characterized by its ability to transfer its 
functional entity precursor to a recipient reactive group. This is done by form.ng a 
25 new covalent bond between the recipient reactive group and cleaving the bond be- 
tween the carrier moiety and the functional entity precursor of the building block. 

Two setups for generalized functional entity precursor transfer from a building block 
are depicted in figure 1. In the first example, one complementing element of a bu.ld- 

30 ing block recognizes a coding element carrying another functional entity precursor, 
hence bringing the functional entities in close proximity. This results in a react.on 
between functional entity precursor 1 and 2 forming a covalent bond between these 
concurrent with the cleavage of the bond between functional entity precursor 2 and 
its linker. In the second example, a template brings together two building blocks re- 

35 suiting in functional entity precursor transfer from one building block to the other. 
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Figure 5 illustrates three specific compounds according to the invention. For .llustra- 
tive purposes the individual features used in the claims are indicated. The upper 
compound is an example of a building block wherein the linker is backbone attached 
at the 3--position. The.first part of the linker, i.e. the.spacer, is an aliphatic cha.n end- 
ing in a nitrogen atom. The nitrogen atom bridges to the S-C-connecting group, 
which is an N-acylated arylmethyleamine. The carrier attached to the left hand s,de 
carbonyl group of the S-C-connecting group is a benzene ring holding the C-F Con- 
necting group in the para position. The C-F Connecting group is a positively charged 
sulfur atom which is attached to the Functional Entity Precursor, in this case a ben- 
zyl group. When the building block is presented to a nucleophilic recipient react,ve 
group, such an amine or a thiol, Functional Entity Precursor is transferred to benzy- 
late the recipient reactive group. 

The middle compound illustrates a 5' attachment of a linker. The linker is linked 
through a phosphate group and extends into a three membered aliphafc cha.n. 
Through another phosphate group and a PEG linker the comp.ementing element .s 
linked via an amide bond to the Carrier. When the building block is presented to a 
nucleophile the Functional Entity Precursor is transferred resulting in an alkylation of 
20 the nucleophile. 

The lower compound illustrates a nucleobase attachment of the linker. The linker 
attaches to the 5 position of a pyridine type nucleobase and extents through an a 
_ p unsaturated N-methylated amide to the S-C-connecting group. wh.ch is a 4- 
amino methyl benzoic acid derivative. The functional entity precursor can be trans- 
ferred to a nucleophilic recipient reactive group e.g. an amine or a thiol form.ng an 
allylic amine or thiol. 

According to the invention, the functional entity precursor is of the formula 
-C(H)(R 3 )-R 4 or functional entity precursor is heteroaryl or aryl optionally substrtuted 
with one or more substituents belonging to the group comprising R 3 and R 4 . In a 
further preferred embodiment, 

R 3 and R" independently is H, C r C 6 alkyl, C 2 -C 6 alkenyl, C^Ce alkynyl. C 4 -C 8 al- 
kadienyl. C 3 -C 7 cycloalkyl, C 3 -C 7 cycloheteroalkyl, aryl or heteroaryl, optionally sub- 
stituted with one or more substituents selected from the group consisting of 



25 



30 



35 
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SnR s R 6 ,R 7 , Sn(OR 5 )R 8 R 7 , Sn(OR 5 )(OR 8 )R 7 , BR 5 R 6 , B(OR 5 )R 8 . B(OR 5 )(OR 8 ), halo- 
gen, CN, CNO, C(halogen), =0, OR 5 , OC(=0)R 5 , OC(=0)OR 5 , OC(=0)NR 5 R 8 , SR . 
S(=0)R 5 S(=0) 2 R 5 , S(=0) 2 NR 5 R 8 , N0 2 , N 3 , NR S R 6 , NWR 7 , NR 5 OR 8 , NR 5 NR R , 
NR6c(=0)R s NR s C <=0)OR 6 . NR 5 C(=0)NR 6 R 7 , NC, P(=0)(OR 5 )OR 8 , p + r 5 r 8 r 7 . 
C(=0)R 5 C(=NR 5 )R 6 . C(=NOR 5 )R 8 , C(=NNR 5 R 8 ). C(=0)OR 5 , C(=0)NR 5 R 8 . 
C(=0)NR s OR 6 , C(=0)NR 5 NR 6 R 7 , C(=NR 5 )NR 8 R 7 , C(=NOR s )NR 8 R 7 orR 8 , 
wherein, 

R 5 R 6 R 7 and R 8 independently is H, C r C 6 alkyl, Ca-Cs alkenyl, C 2 -C 6 alkynyl. C 4 -C 8 
alkadienyl, C 3 -C 7 cycloalkyl, C 3 -C 7 cycloheteroalkyl, aryl or heteroaryl and wherein 
R 5 and R 8 may together form a 3-8 membered heterocyclic ring or R 5 and R 7 may 
together form a 3-8 membered heterocyclic ring or R 6 and R 7 may together form a 3- 
8 membered heterocyclic ring, 



15 



25 



30 



in another prefered embodiment, 

r 3 and R 4 independently is H, C r C e alkyl, C 3 -C 7 cycloalkyl, C 3 -C 7 cycloheteroalkyl, 
aryl or heteroaryl, optionally substituted with one or more substHuents selected from 
the group consisting of halogen, CN, C(halogen) 3 , =0, OR 5 , OC(=0)R 5 , 
OC(=0)OR 5 . OC(=0)NR 5 R 8 , SR 5 , S(=0)R 5 , S(=0) 2 R 5 , S(=0) 2 NR 5 R 8 . N0 2 , NR R , 
NR 5 OR 6 NR 5 NR 8 R 7 , NR 5 C(=0)R 6 , NR 5 C(=0)0R 6 , NR s C(=0)NR 6 R 7 , 
20 P(=0)(OR 5 )OR 8 , C(=0)R 5 . C(=NR 5 )R 6 , C(=NOR 5 )R 8 , C(=NNR 5 R 8 ). C(=0)OR 5 , 

C(=0)NR 5 R 8 . C(=0)NR 5 OR 8 , C(=0)NR 5 NR 6 R 7 , C(=NR 5 )NR 8 R 7 . C(=NOR 5 )NR 8 R or 

R 8 , 

wherein, 

R 5 . R 8 , R 7 and R 8 independently is H, d-Ce alkyl, C 3 -C 7 cycloalkyl. C 3 -C 7 cyclohet- 
eroalkyl, aryl or heteroaryl and wherein R s and R 6 may together form a 3-8 mem- 
bered heterocyclic ring or R 5 and R 7 may together form a 3-8 membered heterocyc- 
lic ring or R 8 and R 7 may together form a 3-8 membered heterocyclic ring, 



in still another prefered embodiment, 

r 3 and R 4 independently is H, C,-C 6 alkyl, C 3 -C 7 cycloalkyl. C 3 -C 7 cycloheteroalkyl. 
aryl or heteroaryl, optionally substituted with one or more substituents selected from 
the group consisting of F, CI, CN, CF 3 , =0, OR 5 , OC(=0)R 5 , OC(=0)OR 5 , 
OC(=0)NR 5 R 8 , SR 5 , S(=0)R 5 . S(=0) 2 R 5 , S(=0) 2 NR 5 R 8 , NO, NR 5 R 8 , NR s OR , 
NR 5 NR 6 R 7 , NR 5 C(=0)R 6 , NR 5 C(=0)OR 6 , NR 5 C(=0)NR 6 R 7 . P(=0)(OR 5 )OR 8 . 
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c{=0)R s, c(=NR5)R e, C (=NOR 8 )R 8 . C(=NNR^), C(=0)OR 5 , C(=0)NR*R 8 , 
C(=0)NR 8 OR 8 . C(=0)NR 8 NR 8 R 7 . C(=NR 8 )NR 8 R 7 , C(=NOR 8 )NR 8 R 7 or R , 

7«# and R 8 independent* is H. C,C 6 a. k y., C 3 -C 7 cycloalky.. C 3 -C 7 cydohet- 

t a i.,h~roin r 5 and R 6 mav together form a 3-8 mem- 
c pmalkvl arvl or heteroaryl and wherein R ana k m<*y w« 

,ic ring or R 6 and R 7 may together form a 3-8 membered heterocyOc nng, 

in still another prefered cyc ,oheteroa.ky., 
in R 3 and R 4 independently is H, d-C 6 alkyl, C 3 -C 7 cycloaiKyi, o 3 y 

the group consisting of F, C. CN. CF, =0, OR 8 , S(=0)R , S(=0) 2 R ^NR R , 
NQ 2 NR 5 R e ,NR 5 C(=0)R 6 ,NR s C(=0)OR 6 ,NR 5 C(=0)NR 6 R 7 C(=0)R , 
C(=NOR 8 )R 8 , C(=0)OR 5 , C(=0)NR 8 R 8 , C(=0)NR 5 OR 8 or R , 

15 and R 8 independently is H, Crf. a-kyl, C 3 -C 7 cyoloalky., C 3 -C 7 cyclohet- 

eroalk'y. ary. or heteroaryl and wherein R 5 and R 6 may togetherform a 3-8 mem- 

He ring or R 6 and R 7 may together fornn a 3-8 membered heterocyOc nng, 



20 



25 



30 



in stilt another prefered embodiment, 
cvdopentyl eyddmA aaridir,yt. az.tidin»l. pyrrolidinyl, pipeddM. mon*o»ny. 

one or n,o re subsets so,eotdd from ft. group . *M* CF * 

^ MIFf S(=0)«R s S(=0) 2 NR'R'. NO,, NR R . NR s C(=0)R , 

C(=0)NR 5 OR 6 or R 8 , 



R6 r« R 7 and R 8 independently is H, CrC alkyl, C 3 -C 7 cyc.oa.kyl, C 3 -C 7 cyclohet- 
eroalkyl, ary. or heteroary. and wherein R 5 and R 8 may together form a 3-8 mem- 
bered heterocyclic ring or R 5 and R 7 may together form a 3-8 membered heterocyc 
, ic ring or R 8 and R 7 may together form a 3-8 membered heterocyclic nng, 



35 in still another prefered embodiment, 
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R 3 and R 4 independently is H, methyl, ethyl, propyl, butyl, cyclopropyl. cyclobutyl, 
cy^openty. or cyCohexy. optionally substituted with one more se- 
ated from the group consisting of F, C, ON CF 3 . =0 ' 
S(=0) 2 NR*R 8 , NO, NRW. NR 8 C(=0)R 8 . NR 8 C(=0)OR 8 . NR C(-0)NR R . 
cU)R 6 , C(=NOR 8 )R 8 , C(=0)OR 8 . C(=0) N R 8 R 8 , C(=0)NRW or R , 

7T# and R- independent* is H, -* ^ cyc.oa.kyl, C 3 -C 7 cyclohet- 
eroa.ky. aryl or heteroary. and wherein R 5 and R 8 may togetherform a 3-8 mem- 
eroalkyi. ary. o y me mbered heterocyc- 

bered heterocyclic ring or R and R may togetner to 
, fc ring or R 6 and R 7 may together form a 3-8 membered heterocycuc nng. 

in still another prefered embodiment, lrtrmnr 
R3 and R 4 independentiy is H, aziridinyl, azetidinyl. pyrrolidinyl, p.pend.ny. or mor- 
pho ny, optionally substituted with one or more substituents selected from tine group 
opting of F, C, CM, CF 3 , =C OR*, ««* 

NR 8 R 8 . NR 8 C(=0)R 8 , NR 8 C(=0)OR 8 . NR 8 C(=0)NR 8 R 7 , C(=0)R , C(-NOR )R , 
C(=0)OR 5 , C(=0)NR 5 R 6 , C(=0)NR 5 OR 6 or R 8 , 

T*# and R 8 independently is H, CrC ** C 3 -C 7 cydoalkyl. C 3 -C 7 cyclohet- 
eroalky. ary. or heteroary. and wherein R 5 and R 8 may together form a 3-8 men, 

or R 8 and R 7 may togetherform a 3-8 membered heterocyc- 
, ic ring or R 8 and R 7 may together form a 3-8 membered heterocycl.c nng. 



L lly.o^Lany substituted .th one or .0,— 
group consisting of F, CI. CM, CF 3 , =0, OR 8 , S(=0)R 8 . S =0) 2 R 8 , 8 -0) 2 NR R , 
NOa NR 5 R 6 , NR 8 C(=0)R 8 . NR 8 C(=0)OR 8 , NR 8 C(=0)NR 8 R 7 , C(=0)R , 
C(=NOR 5 )R 8 , C(=0)OR 5 , C(=0)NR 5 R 8 , C(=0)NR 5 OR 8 or R 8 , 

30 R^ 7 and R 8 independently is H. (** alky., Cs-C 7 cyc.oa.kyl. C 3 -C 7 cyclohet- 
eroalky. aryl or heteroary. and wherein R 5 and R 6 may togetherform a 3-8 mem- 
I^heteTocyctic ring or R s and R 7 may together form a 3-8 membered heterocyc- 
,ic ring or R 6 and R 7 may together form a 3-8 membered heterocyclic nng, 

35 
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in still another prefered embodiment, 

independs* * H. *-* or nspn*. » — - ^ 

more subsets selected from the gtoup consisting of F. C , WOW« • 
S(-0,R« SHW'. S(=OhNRW NO, NRW, N R ! C(=0)R-, NR>C(=OpR . 

s n r2"o,nr.rI c=o,r«. c ( =nor^. cm*. cmhrW. 

orR 8 , 

r^R 7 and R 8 independently is H, C-Ce alkyl, C 3 -C 7 cycloalkyl. C 3 -C 7 cydohet- 
eroalkyl aryl or heteroaryl and wherein R 5 and R 6 may together form a 3-8 mem- 

, ic ring or R 8 and R 7 may together form a 3-8 membered heterooyclic nng. 

in still another prefered embodiment, 

R 3 and R< independently is H, thienyl, fury., pyridy., quino.iny. or .soqu.nd.ny. op- 
La,, substituted wi^ 

nf P CI CN CF 3 =0 OR 5 , S(=0)R 5 , S(=0) 2 R s , S(=0) 2 NR 5 R 6 , N0 2 , NR R , 

C(=0)NR 5 R 8 . C(=0)NR 5 OR 6 or R 8 , 

and R 8 independent, is H, C,C 6 alky., C 3 -C 7 cycloalkyl. C 3 -C 7 cydohet- 
eroalky., aryl or heteroaryl and wherein R 5 and R 6 may togetherform a 3-8 mem- 
b ered heterocyclic ring or R 8 andR 7 may together form a 3-8 membered heterocyc- 
,ic ring or R 6 and R 7 may together form a 3-8 membered heterocychc nng, 

25 in still another prefered embodiment, ^ 
R3 and R< independent, is H, methyl, ethyl, propyl, butyl, cyclopropy.. cydobutyl. 
cyclopenty. or cyclohexy. optional, substituted with one or more ^bst,tuents se- 
Jcted from the group consisting of F, C. CN, CF 3 , =G, OR ^ ^ ' 
S(=0) 2 NR 8 R 8 , N0 2 , NR 5 R 8 , NR 8 C(=0)R 8 , NR 8 C(=0)OR 8 , NR 8 C =0)NR R , 
C(=0)R 8 . C(= N OR 8 )R 8 , C(=0)OR 8 , C(=0)NR 8 R 8 . C(=0)NR 8 OR 8 or R , 

r'Tr 7 and R 8 independent, is H, methyl, ethyl, propyl, butyl, cyclopropyl, 
cydobutyl, cyclopenty.. cyclohexy., phenyl, naphthyl, thienyl. fury., pyridiny., qu«> 
,iny. or isoquLny, and wherein R 5 and R 8 may together form a 3-8 membered het- 
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erocyclic ring or R 5 and R 7 may together form a 3-8 membered heterocyclic ring or 
R 6 and R 7 may together form a 3-8 membered heterocyclic ring, 

in still another prefered embodiment, 

5 R 3 and R 4 independently is H, aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl or mor- 
pholinyl optionally substituted with one or more substituents selected from the group 
consisting of F, C, CN, CF 3 , =Q, OR 8 . S(=0)R 8 , S<=0) 2 R 8 , S(=0) 2 NR 8 R 8 . N0 2 , 
NR S R 6 , NR 5 C(=0)R 6 , NR 5 C(=0)0R 8 . NR 5 C(=0)NR 6 R 7 , C(=0)R 5 , C(=NOR )R , 
C(=0)OR 5 , C(=0)NR 5 R 6 , C(=0)NR 5 OR 6 or R 8 , 

10 wherein, 

r* R 6 R 7 and R 8 independently is H, methyl, ethyl, propyl, butyl, cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, naphthyl, thienyl. furyl, pyridinyl. quino- 
linyl or isoquinolinyl and wherein R 5 and R 6 may together form a 3-8 membered het- 
erocyclic ring or R s and R 7 may together form a 3-8 membered heterocyclic nng or 
15 R 6 and R 7 may together form a 3-8 membered heterocyclic ring, 

in still another prefered embodiment, 

r 3 and R 4 independently is H, phenyl, naphtyl, thienyl. furyl. pyridyl, quinolinyl or 
isoquinolinyl optionally substituted with one or more substituents selected from the 
group consisting of F. CI, CN. CF 3 , =Q, OR 5 , S(=0)R 5 , S(=0) 2 R 6 , S(=0) 2 NR R . 
N0 2 . NR 6 R 6 , NR s C(=0)R 6 , NR 5 C(=0)OR 8 , NR 5 C(=0)NR 8 R 7 , C(=0)R 5 . 
C(=NOR 5 )R 6 . C(=0)OR 5 , C(=0)NR 5 R 8 , C(=0)NR 5 OR 8 or R 8 , 
wherein, 

R* R 6 R 7 and R 8 independently is H, methyl, ethyl, propyl, butyl, cyclopropyl. 
cyclobutyl. cyclopentyl, cyclohexyl, phenyl, naphthyl, thienyl, furyl. pyridinyl. quino- 
,iny. or isoquinolinyl and wherein R s and R 8 may together form a 3-8 membered het- 
erocyclic ring or R 5 and R 7 may together form a 3-8 membered heterocyclic nng or 
R 6 and R 7 may together form a 3-8 membered heterocyclic ring, 



20 



25 



30 in still another prefered embodiment, 

r* and R 4 independently is H, phenyl or naphtyl optionally substituted with one or 
more substituents selected from the group consisting of F. CI. CN. CF 3 . -O. OR , 
S(=0)R 5 . S(=0) 2 R 5 . S(=0) 2 NR 5 R 6 . N0 2 , NR S R 6 , NR 5 C(=0)R 8 . NR s C(=0)OR 8 , 
NR 5 C(=0)NR 8 R 7 , C(=0)R 5 , C(=NOR 5 )R 8 . C(=0)OR 5 , C(=0)NR 5 R 8 , C(=0)NR OR 



35 or R 8 , 
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TTtf and R« indspandentiy is H, -W. ("B* buty1, <* ok » ro f .. 

and wbarsin R s arm R 8 ma, scorns, form a 3-8 
To"* * or R* and R 7 ma, .o.e.Har .ana a « mambered bsterasy* nn 9 or 
r b and R 7 may togathar fomr a 3-8 msmberad hatarocyclio nng. 

in otiii another orefered embodiment, 

R'lapandanrr, is H. War*,, MA «*« « « 

* one or m«e subsists seiaCed .mm «h. 9 roaP — 

, ■= rl CN OF. =0 OR 5 , S(»0)R s , S(=0),R 7 . S(=OhNR s R 7 . NO,. NR R , 
C(=0)NR 5 R 6 , C(=0)NR 5 OR 6 or R 8 , 



15 



20 



25 



30 



35 



T# R 7 and R 8 indapandans, is H, rnadryi. athyi, propyl, butyi. oyotoprapyl 
ay*b U ^Copsn.yi oyosoHexyi. phony,, napbasyi, M *~ 

7»r t Jnoiin,, and strain # and R s may .o 9 s.hsr form a 3-S msmba a ha, 
roy.io^orR'andR'may^ar.omra^mamb.radba.aracyci.onngor 

R» and R 7 may to^ar form a 3-8 mambarad hstamc* nn 9 . 

,Ld .mm ma 9 roup oons,s.in 9 o, F, CI, CN. CF„ =0. Otf^R ■ 

*«»■<«. NO, WW. NRWHfl*. * 1« " ' 
C(=0)R'. C^NORIR*. C(=0)OR». C(=0)NR=R-. C(=0)NR'OR« or R , 

7T* and R. indapandsnrly is H, ma,hyi. a,b»i. propyl or h« and »b.rain R 7 
and R« may *g*~ «ons a 3-8 mambered hatamoy* ft. or R and R 7 may .0- 
andR may rage 7 together form a 3-8 

gether form a 3-8 membered heterocyclic nng or R andR may og 

membered heterocyclic ring, 

x « - « - - — ~ ,rom ,ne 9roup 
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consisting of F, CI, CN. CF, =Q, OR 5 , S(=0)R 5 , S(=0) 2 R 5 , S(=0) 2 NR 5 R 8 , NO, 
NR 5 R 6 , NR 5 C(=0)R 8 , NR 5 C(=0)OR 8 , NR 5 C(=0)NR 8 R 7 . C(=0)R 5 , C(=NOR )R , 
C(=0)OR s , C(=0)NR s R 6 , C(=0)NR 5 OR 8 or R 8 , 

wherein, 5 
5 R 6 , R 6 , R 7 and R 8 independently is H, methyl, ethyl, propyl or butyl and where.n R 
and R 8 may together form a 3-8 membered heterocyclic ring or R 5 and R 7 may to- 
gether form a 3-8 membered heterocyclic ring or R 8 and R 7 may together form a 3-8 
membered heterocyclic ring, 

10 in still another prefered embodiment, 

r 3 and R 4 independently is H. phenyl, naphtyl. thienyl, furyl, pyridyl, quinolinyl or 
isoquinolinyl optionally substituted with one or more substituents selected from the 
group consisting of F, CI, CN, CF 3 , =0, OR 5 , S(=0)R 5 , S(=0) 2 R 5 , S(=0) 2 NR 5 R , 
NO,, NR 5 R 8 , NR 5 C(=0)R 8 , NR 5 C(=0)OR 8 , NR s C(=0)NR 8 R 7 , C(=0)R 5 , 

15 C(=NOR 5 )R 8 , C(=0)OR s , C(=0)NR s R 6 , C(=0)NR 5 OR 8 or R 8 , 

wherein, 5 
r», R 6 , R 7 and R 8 independently is H, methyl, ethyl, propyl or butyl and wherein R 
and R 6 may together form a 3-8 membered heterocyclic ring or R 5 and R 7 may to- 
gether form a 3-8 membered heterocyclic ring or R 8 and R 7 may together form a 3-8 
20 membered heterocyclic ring, 

in still another prefered embodiment, 

R 3 and R 4 independently is H. phenyl or naphtyl optionally substituted with one or 
more substituents selected from the group consisting of F, CI, CN, CF 3 , -O, OR 5 , 
25 S(=0)R 5 , S(=0) 2 R 5 , S(=0) 2 NR 5 R 8 , NQ 2 , NR 5 R 6 , NR 5 C(=0)R 8 , NR 5 C(=0)OR 8 , 

NR 5 C(=0)NR 8 R 7 , C(=0)R 5 , C(=NOR 5 )R 8 , C(=0)OR 5 , C(=0)NR s R 6 , C(=0)NR 5 OR 
orR 8 , 

wherein, 5 
R 5 , R 6 , R 7 and R 8 independently is H, methyl, ethyl, propyl or butyl and wherein R 
30 and R 8 may together form a 3-8 membered heterocyclic ring or R 5 and R 7 may to- 
gether form a 3-8 membered heterocyclic ring or R 8 and R 7 may together form a 3-8 
membered heterocyclic ring, 

in still another prefered embodiment, 
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R . and R< independent,, is H, Wen,,, ft*. «** « '-0**"' * 

sufts t i,u«ed -ft one or m ore s—s — «™ «» 
(crirN rF -o OR 5 S(=0)R 5 ,S(=0) 2 R 5 ,S(=0) 2 NR 5 R 8 ,N0 2 ,NRR, 

5 C(=0)NR s R 6 , C(=0)NR 5 OR 6 or R 8 , 

r'Tr 7 and R 8 independently is H, methyl, ethyl, propyl or butyl and wherein R 5 
and R 8 may together form a 3-8 membered heterocyclic, ring or R* and R may to- 
gether form a 3-8 membered heterocyclic ring or R 6 and R may togetherform a 3-8 
10 membered heterocyclic ring, 



15 



in still another prefered embodiment, 

R* and R 4 independently is methy., ethyl, propyl, butyl, cyclopropyl, cyclobutyl. 
cyclopentyl or cyclohexy. optional* substituted with one ~J™£?£* ^ 
Jcted from the group consisUng of F, C, CN OF, =0, ' 
S(=0) 2 NR 8 R 8 , NQ 2 , NR 5 R 6 , NR 5 C(=0)R 8 , NR 5 C(=0)OR 8 . NR 8 C =0)NR R . 
C(=0)R 8 , C(=NOR 8 )R 8 , C(=0)OR=, C(=0)NR s R 8 , C(=0)NR s OR 8 or R , 



and R 8 independently is H, cydopropyl, cyclobutyl. cyclopentyl or cycle- 

20 hexyl, 

in still another prefered embodiment, 

R* and R 4 independently is aziridinyl, azetidinyl, pyrrolidinyl, piper** or mor- 
phoC o P tiona«,y substituted with one or more substituents se,ected from the group 
25 listing of F, C, CN, OF, =C OR. S(=0)R 8 , S ( =0^ *0|*£ £ 
NR 5 R 6 , NR s C(=0)R 8 , NR 5 C(=0)OR 8 , NR 5 C(=0)NR 8 R 7 , C(=0)R , C(-NOR )R , 
C (=0)OR 5 , C(=0)NR s R 6 . C(=0)NR 5 OR 6 or R 8 , 

TTr 7 and R 8 independently is H, cyclopropyl, cyclobutyl, cyclopentyl or cycle- 
30 hexyl, 

in still another prefered embodiment, 

R 3 and R 4 independent is phenyl, naphtyl, thienyl. fury., pyridyl, qu.nohnyl or ,so- 
ouinoliny. optional* substituted with one or more substituents 
35 group consisting of F, CI. CN, CF 3 , =0, OR'. S(=0)R 8 , S(=0) 2 R*. S(=0) 2 NR R . 
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NG 2 NR 5 R 6 ,NR 5 C(=0)R 6 ,NR 5 C(=0)OR 6 ,NR 5 C(=0)NR 6 R 7 , C(=0)R 5 . 
C(=NOR 5 )R 6 . C(=0)OR 5 , C(=0)NR 5 R 6 . C(=0)NR 5 OR 6 or R , 

r^R 7 and R 8 independently is H, cyclopropyl, cyclobutyl, cyclopentyl or cyclo- 
5 hexyl, 

in still another prefered embodiment, 

VL R* independent,, * pbeny, 0, ^ optional., subbed -h one or more 
substituents selected from the group consisting of F, CI. CN. CF,. -O. OR 

orR 8 , 

and R 8 independently is H, cyclopropy., cyclobutyl, cyclopentyl or oyclo- 

15 hexyl, 

in still another prefered embodiment, 

rC * ^pendent* is ibien,,. ta* P,r«,l. « or isoguinctin,, opbon* 
substituted „»h one or more substituents seiected from the «™^*?^ 
20 CI CN CF, =0. OR'. S(=0)R'. Si-Off. S(=OhNR'R«, NO, NRW, NR C(-0)R . 
XopR-. N R-C«=0, N R-R'. C=0>R'. C(=NOR')R-. C«=0,OR'. CKW«W. 
C(=0)NR 5 OR 6 or R 8 , 

STr 7 and R 8 independently is H, cyclopropyl, cyclobuty., cyclopentyl or cyclo- 
25 hexyl, 

in still another prefered embodiment, 

R> and R 4 independently is methyl, ethyl, propyl, butyl, cyclopropyl, cyclobuty., 
cydopenty, or cyclohexy. optionally substituted with ~ 
30 • lected from the group consisting of F, C, CN, CF 3 , ^J^^ ' 
S(=0) 2 NR*R 8 , NO, NR 5 R 6 , NR*C(=0)R 8 , NR*C(=0)OR 8 , NR S C =0)NR R , 
cU)R=. C(=NOR*)R 8 , C(=0)OR*, C(=0)NR 5 R<\ C(=0)NR 5 OR 8 or R , 

r'Tr 7 and R 8 independently is H, pheny.. naphthyl, thienyl, fury., pyridinyl, qui- 
35 nolinyl or isoquinolinyl, 
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in still another prefered embodiment, 

r3 and r< independently is aziridinyl, azetidinyl, pyrrolidinyl, p.pend,ny. or mor- 
p h oC op fo na«y substituted with one or more substftuente se,ected frorn^e group 
5 listing F, C, ON, CF 3 , =C OR 8 . «G* 

NR 5 R 6 , NR 8 C(=0)R 8 , NR 8 C(=0)OR 8 , NR 8 C(=0)NR 8 R 7 , C(=0)R , C(-NOR )R , 
C(=0)OR 5 , C(=0)NR 5 R 6 , C(=0)NR s OR 6 or R 8 , 

and R 8 independently is H, pheny.. naphthy., thieny., fury., pyridiny.. qui- 
1 o noiiny! or isoquinolinyl, 

in still another prefered embodiment, 

R* and R< independently is phenyl, naphtyl. thieny.. fury., pyridy.. quinoiiny. or ,so- 
Cuinoliny. optionaliy substituted with one or more substituents 
15 group consisting of F. C. CN. CF, =C OR 8 . S(-0)R 8 . S =0) 2 R , SC^NR R . 
N0 2 NR 8 R 6 , NR 8 C(=0)R 8 , NR 8 C(=0)OR 8 , NR 8 C<=0)NR 8 R*. C(=0)R . 
C(=NOR 5 )R 6 . C(=0)OR 8 . C(=0)NR 8 R 8 , C(=0)NR 8 OR 8 or R , 

R^R' and R 8 independency is H. pheny.. naphthy.. thienyl. fury., pyridiny.. qui- 
20 nolinyl or isoquinolinyl, 

in still another prefered embodiment, 

rC * Winder*, is PI-* - ««-* S " °' """ 
«**«□«» «*cM from th. group consisting of F CI, »C^*«, 
,« SI-OW S(=0) 2 R s BMJhNRW. NO,. NRW. NR'C(>0)R«. NR»C(-0)OR . 



orR 8 , 
wherein, 



R^.Tr 7 and R 8 independent* is H, pheny., naphthy., thieny., fury., pyridiny.. qui- 
30 noiiny. or isoquinolinyl, 

in still another prefered embodiment, nntiona ||v 
R3 and R< independent* is thieny., fury., pyridy., quinoiiny. or .soqu.nouny opt, na„y 
substituted with one or more substituents selected from 
35 C CN, CF, =0, OR 5 , S(=0)R 8 , S(=0) 2 R 8 , S(=0) 2 NR 8 R 8 . N0 2 , NR R . NR C(-0)R , 
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C(=0)NR 5 OR 6 or R 8 , 

R^ 7 and R 8 independently is H, phenyl, naphthy,, thienyl. fury., pyridiny., qui- 
nolinyl or isoquinolinyl , 

in still another prefered embodiment, . ha . erna | kv i 

R* and R 4 independent* is H, <*C alky., C 3 -C 7 cycloa.kyl, C 3 -C 7 cycloheteroalkyi. 

aryl or heteroaryl 

in still another prefered embodiment, 
R 3 and R 4 independently is H, 

in still another prefered embodiment, u^nM 

„ R 3 and R 4 independently is Or* Cr* cycloalkyl or C 3 -C 7 cycloheteroalkyi, 

in still another prefered embodiment, 

R 3 and R 4 independently is methyl, ethyl, propyl or butyl 

on in still another prefered embodiment 

" R3 and R 4 independently is cyclopropyl. oyclobutyl, oyclopenty. or cyolohexy. 
in still another prefered embodiment 

r 3 and r< independently is aziridinyl, pyrrolidine, piperidiny. or morphohny. 



25 



30 



in still another prefered embodiment, 

r 3 and R 4 independently is aryl or heteroaryl 

in still another prefered embodiment, 

R 3 and R 4 independently is phenyl or naphthyl 

in still another prefered embodiment, 

R 3 and R 4 independently is thienyl, furyl. pyridyl. quinolinyl or isoquinolyl 



35 
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Experimental section 

Procedure 1: Prepara t i on of Carrier-Functional entity reagents : 



1)HS0 2 CI 



10 



15 



20 



25 




2) NaOEt 




COOH 



The benzoic acid (25 mmoD is added lo a tee coded soluUon o, chloro «*- 
„* acid ,140 mmo,,. The mixlure is siowl, heated «o reflux and M a. MM 
honrs. 1 mMure is added ,0 100 mL ice and the precipitate «*Ced by 
The «ra«e b washed with waler (2 X 50 mL) and the dried in vacuo riMW •» 
copending suilonoy, ehioride in 60-50% yieid. The «-*«>^ 
benzoic acid derivate (5 mmoO is dissolved in EtOH (5 mL) and added to a tce 
old mixhrre o, NaOEt (10 mL, 2M>. The mixlure is slined o)n a, rt . Acetrc aerd 40 
mmoi) is added and ,he mixture is evaporated in vacuo. Water (10 mL, ,s add* I and 
ZUd to PH = 2 (usin, 1 M HC„. The pnoduo, is exhorted w«h CCM (2 X25 
mL). cned over N „SO. and evaporated * vacuo aflon**, «re desaed products. 

Example 1 (General procedure (1)) 
3-Ethoxysu!fonyl-4-fluorobenzoic acid 

iH-NMR^DMSO-de): 6 8.49 (d, 1H), 7.85 (dd, 1H). 7.5 (d, 1H). 4.32 (q, 2H), 1.32 (t, 
3H) 

Example 2 (General procedure (1)) 
4-chloro-3-Ethoxysulfonylbenzoic acid 



H 




H-NMR (DMSO-d 6 ) : 5 8.49 (d, 1H). 7.85 (dd. 1H). 7.5 (d, 1H). 4.32 (q, 2H). 1.32 (t. 
3H) 
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Example 3 



o=s=o 




4-Methylsu,fanyl benzoic acid (0.5g, 2.97 mm* commercially available from , A.dnch, 
cat no 145521) was added to methyl p-toluene solfunate (0.61g, 3.27 mmol). The 
mixture was heated to 140 «C for 1 hour in a seated vessel After coding to rt *e 
mixture was trituated with diethyl ether. Filtration and drying in vacuo y,e.ded 844 
mg (80%) of the desired product (>95% pure by 1 H nmr). 



'HnmrfDMSO 
(s, 3H). 



UK 8.20-8.10 (m, 4H), 7.45 (d, 2H), 7.08 (d, 2H), 3.29 (s, 6H). 2.30 



General Procedure 2 



: soljd ph^e prep^tinn of Carrier-Fnnrtional entity reagents 



for alkvlatio " bujldjng blocks: 

Step 1 f^V^°' 
XX ^ Cl - C (°> Carrier - S ° 2C1 "~ ^ ps^O^^ 



o 

A 



O 

Carrier'' N CI 



0 O _ 

1 §*° St ep 3 _ 
Step^_^ ^ \ . acidic cleavage 

HO Carrier"' v o 

Functional 
Entity 

Ps = Polystyrene resin. Alternatively other acid labile linkers may be employed. 



20 Tpolystyrene resin with a wang linker (4-hydroxymethy. P heno. linker) (50 mg ~ 50 
umol), a bi-functional carrier (200 umol, 4 equiv) in a solvent such as THF, DCM, 
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DCE DMF NMP or a mixture thereof (500 uL) and a base such as TEA DIEA, pyri- 
^(EL* 8 «M* optional* in the presence of DMAP (100 unbare a 
ledTreact at temperatures between -20 -C and 60 preferab,y between 0 C 
Z" ^ h preferably - * The is washed w*ri *. solvent compo- 
sition used during the reaction (5x1 mL) and used in the fo.low.ng step. 

riLa, entity Precursor carrying a hydroxy group in the pos^ 
attachment to the C-F-connecting group (200 umol, 4 equ:v) ,n a solvent such as 
2 DCM DCE, DMF, NMP or a mixture thereof (500 uL) and a base such as TEA, 
D^A pyridine (400 umo,, 8 eguiv), optionally in the presence of DMAP, are : added 
^e resin bound carrier isolated in step 1 and al.owed to react at temperatures 
hie n" C and 100 «C, preferably between 25 °C and 80 'C. for 2-48 h, prefera- 

tion (5x1 mL). 

step 2 by treatment with an acid Hke TFA, HF or HC. in a solvent such as TH* 

DCM DCE or a mixture thereof (1 mL) at temperatures between -20 «C and 60 C, 
DCE or a m,xt ^ ^ ^ ^ 

preferably between 0 C and 25 o, tor i-h h 

resin is washed with the solvent composition used dunng cleavage (2x1 mL) and th 
ZZ urates are evaporated h vacuo. The isolated product may be P unf,ed by 
chromatography. 

Assembly of building blocks 

T J^Lona, a* raasan, m a» .a ^ .» *. Spacar * savara, «a,- 

ent reactions as illustrated below. 
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Fon^on o, an amide bond between a carbcxyUc add o, the Carde, and an 
amine group of a Spacer 

Functional 
„ . /Entity 
Carner. 

>=o 

,Spacer-NH 2 Functional .Spacer-NH 

Carrie< Entit y 
>=0 
HO 



10 



15 



"~ ~ .. peptide coupling • 

Complementing * ' 

Element * 



GeneraiPr^^ 

ssmr=2 ^n g nucleotide deri^tj yecomBiMn g 10 amino group: 
NH 2 FE 1 -Carrier-COOH HN Carrier 



J 

,5 uL of a 150 mNI building bio* solution of FE'-Camer-COOH is mixed with f 5 U L 

„, a ,50 mM soMion o, EDO sad ,5 „L o, a 150 m H soiution o. N-twdroxy- 

sueeinimide (NHS) using solvents liHa DMF, DMSO, water, ace*n«, ™^ 

m e,hanot, e,iiano, or a mixture thereot. The mMute is let. tor 1. - - » 

of an aminos ,10 nmot, in 1 00 mM butter a, a pH = 

6 0-7 5 is added and the reaction mixture .s left for 2 hours at 25 o. tx 

.Land o.anicov-p.0^^^ 

Remaining EtOAc is evaporated in vacuo using a speedvac. The bu.ldmg block ,s 
p Urrffe d flwing e,ution through a BioRad micro-spin chromatography co,um, and 
analyzed by electron spray mass spectrometry (ES-MS). 



20 Example 4 (General procedure ()) 
Oligo V^- F 

Where Otigo is , XCG ATG GAT GCT CCA GGT CGC X - » amino C6 (Gten cats- 
logue#-1 0-1 906-90), Expected molecular weight: 6313.22 



SUBSTITUTE SHEET (RULE 26) 



WO 03/078446 



PCT/DK03/00176 



29 



MS (ca.c.) = 6543.43; MS f^^^^^^^^^ 

651 4.37 The quantitative loss of the ethyl group is probably due to the presence ptpe 
the LC-MS data. 

5 GMteraLB^^ 

,00 mM earner ceupfcd functional entHy dissolved in DMF «»rn- 
Ja, — — «* 25 100 mM EDC (l^^hyiaminoprop,^ 

,„ bed. Md. hydrochtodde) to DMF for 30 minutes a. 25- C. The mcdure was added .0 
50 * anrlno o,l g o * «>° * «» mM HEPES W^IJr--*-^ 
y ,H.hanesu„o„lc add) pH 7.5 and .he reaction was «~d «e P-ocaed fc<»™ 
utes a. 25- C. Unraacted carrier coupled funehonal enW was remove b, e*ra<*on 
Z m pi EtOAc (ethyl acetate,, and the Cgo was punBed by ge, nltrahon through 

15 cohrnrn acur^ed w«h 100 ntM MES <2^en,h*o) ethanes^ 

acid) pH 6.0. 
Oligonucleotide used: 

Oligo A: S'-YACGATGGATGCTCCAGGTCGC 
Y = Amino modifier C6 (Glen# 10-1906) 

20 Example 5 (General procedure 4) 

Carrier - Functional Entity: (4-Carboxy- P henyl)-dimethyl-sulfon.um 



Oligo A' 




25 Mass: 6789.21 (observed using ES-MS). 6790.65 (calculated) 
Generaiagcedurg 5: Preparatio n of arylation bui ldip^locks: 
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Step 1 



°4 V 

Fundiona.-O- ^C. 



°4 V 
Functional— O - " ,^ r ./ v v o— Functional 



Entity 



(CF2)„ 



Entity 



10 



oS %P ' o o ° o 

^21 ^ HN-,!/- 0 -!^ 0 " 31 ♦ FuncUona.-0--^^o- 

J J 



(C >j n " Entity + (CF^-^ 0 " 31 



Amino- 
oligo 

Funtional Entity-OH is a phenol, n is an integer between 3 and 6. 



To a so.ution of the bis-su.ony.ch.oHde (Ward.R.B, J ^.Chem, 30. 1965. 3009- 
301V Qiu, Weiming; Burton. Dona.d J.; J.F.uorine Chem, 60; 1; 1993; 93-100) (3 
um o.i in DMF, DMSO. acetonitri., THF or a mixture thereof (150 uL) is « , phenoi.o 
functiona. entrty in excess (LO^.S mmo.) in DMF, DMSO, acetonitn., THF or a na- 
ture thereof (150 uL) added siowiy at temperatures between -20 C and 100 C 
preferabiy at 0-50 *C in the presence of a base such as TEA, D.EA, pyr,d,ne, Na- 
HC0 3 or K 2 CQ 3 . 



The reaction mixture from step 1 is added to a so.ution of an aminooligo (10 nmo.) ,n 
15 100 mM buffer at a P H between 5 and 10. preferabiy 6.0-7.5 optionaily in the pres- 
" ence of NHS. The reaction mixture is .eft for 2 hours at 25°C. Excess bu.ld.ng block 
and organic by-products were removed by extraction with EtOAc (400 pL). Remain- 
ing EtOAc is evaporated in vacuo using a speedvac. The bui.ding aminoohgo ,s pun- 
fied following e.ution through a BioRad micro-spin chromatography column, and 
20 analyzed by electron spray mass spectrometry (ES-MS). 



SUBSTITUTE SHEET (RULE 26) 



WO 03/078446 



PCT/DK03/00176 



31 



Use of building blocks 

General Procedure 6: Alkvtation of oligonucleotid e derivatives containing a 
nucleophilic recipient group using a building b lock of the invention: 



o o 

HN^Carrier HN FE 2 -X 



O 
U 

HN^FE* FE 1 
X 



x. 



HN Carrier 



recipient reactive group 

An oligonucleotide building block carrying functional entity FE 1 is combined at 2 mM 
final concentration with one equivalent of a complementary building block displaying 
a nucleophilic recipient group. Reaction proceeds at temperatures between 0 °C and 
100 °C preferably between 15 °C-50 °C for 1-48 hours, preferably 10-20 hours in 
DMF, DMSO, water, acetonitril, THF, DCM, methanol, ethanol or a mixture thereof, 
pH buffered to 4-10, preferably 6-8. Organic by-products are removed by extraction 
with EtOAc, followed by evaporation of residual organic solvent for 10 min in vacuo, 
Pd catalyst is removed and oligonucleotides are isolated by eluting sample through 
a BioRad micro-spin chromatography column. Coupling efficiency is quantified by 
ES-MS analysis. 

General procedure 7 : Transfer of functional entity from a carrier oligo to recipient 
reactive group. 

A carrier coupled functional entity oligo (Example 1) (250 pmol) was added to a 
scaffold oligo B (200 pmol) in 50 pi 100 mM MES, pH 6. The mixture was incubated 
overnight at 25 °C. Subsequently, the mixture was purified by gel filtration using a 
microspin column equilibrated with H z O and transfer of the functional entity was veri- 
fied by electron spray mass spectrometry (ES-MS). Transfer efficiency is expressed 
in percent and were calculated by dividing the abundance of scaffold oligo carrying 
transferred functional entities to total abundance of scaffold oligos (with and without 
transferred functional entities). 



Example 6 (General procedure 7) 
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tiniiimmiim | 



J 



Mass ( u X n ): 6583.97 (observed), 6583.31 (calculated). Abundance: 65.79 (arbitrary 
units) 

5 Mass CO: 6599.73 (observed), 6597.34 (calculated). Abundance: 29.23 (arbitrary 
units) 

' Mass ( u Z n ): 6789.36 (observed), 6790.65 (calculated) 
10 Transfer efficiency calculated as: 29.23 / (29.23 + 65.79) = 0.3076 ~ 31 % 
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General Procedure 8: Arvlation of oligonucleotide derivatives containing a 
nucleophilic recipient group using a building block of the invention: 



o 

A 

HN^Carrier 



HN 



O 

A 



FE 2 -X 



O 

x 

HN^FE* fe 1 
X 



X=recipient reactive group 



o 

X 

HN Carrier 



An oligonucleotide building block carrying functional entity FE 1 is combined at 2 |jM 
final concentration with one equivalent of a complementary building block displaying 
a nucleophilic recipient group. In the presence of a Pd catalyst, the reaction pro- 
ceeds at temperatures between 0 °C and 100 °C preferably between 15 °C-50 °C 
for 1-48 hours, preferably 10-20 hours in DMF, DMSO, water, acetonitrile, THF, 
DCM, methanol, ethanol or a mixture thereof, pH buffered to 4-10, preferably 6-8. 
Organic by-products are removed by extraction with EtOAc, followed by evaporation 
of residual organic solvent for 1 0 min in vacuo. Pd catalyst is removed and oligonu- 
cleotides are isolated by eluting sample through a BioRad micro-spin chromatogra- 
phy column. Coupling efficiency is quantified by ES-MS analysis. 



General Procedure 9: General route to the formation of alkvlatino/vinvlating 
monomer building blocks with a thio-succinimid S-C-connecting group and use of 
these: 




R 1 = H, Me, Et, iPr, CI, N0 2 
R 2 = H, Me, Et, iPr. CI, NQ 2 
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R 1 and R 2 may be used to tune the reactivity of the sulphate to allow appropriate 
reactivity. Chloro and nitro substitution will increase reactivity. Alky! groups will de- 
crease reactivity. Ortho substituents to the sulphate will due to steric reasons direct 
incoming nucleophiles to attack the R-group selectively and avoid attack on sulphur. 
E.g. 




template 



3-Aminophenol (6) is treated with maleic anhydride, followed by treatment with an 
acid e.g. H 2 S0 4 or P 2 0 5 and heat to yield the maleimide (7). The ring closure to the 
maleimide may also be achieved when an acid stable O-protection group is used by 
treatment with or Ac 2 0 with or without heating, followed by O-deprotection. Alterna- 
tively reflux in Ac 2 0, followed by O-deacetylation in hot water/dioxane to yield (7). 
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Further treatment of (7) with S0 2 CI 2 with or without triethyiamine or potassium car- 
bonate in dichloromethane or a higher boiling solvent will yield the intermediate (8), 
which may be isolated or directly further transformed into the aryl alkyl sulphate by 
the quench with the appropriate alcohol, in this case MeOH, whereby (9) will be 
5 formed. The organic building block (9) may be connected to an. oligo nucleotide, as 
follows. 

A thiol carrying oligonucleotide in buffer 50 mM MOPS or hepes or phosphate pH 
7.5 is treated with a 1-100 mM solution and preferably 7.5 mM solution of the or- 
ganic building block (9) in DMSO or alternatively DMF, such that the DMSO/DMF 
10 concentration is 5-50%, and preferably 10%. The mixture is left for 1-16 h and pref- 
erably 2-4 h at 25 °C. To give the alkylating in this case methylating monomer build- 
ing block (10). 

The reaction of the alkylating monomer building block (10) with an amine carrying 

15 monomer building block may be conducted as follows: 

The coding oligonucleotide (1 nmol) is mixed with a thio oligonucleotide loaded with 
a building block (1 nmol) (10) and an amino-oligonucleotide (1 nmol) in hepes-buffer 
(20 fxL of a 100 mM hepes and 1 M NaCI solution, pH=7.5) and water (39 uL). The 
oligonucleotides are annealed to the template by heating to 50 °C and cooled (2 °C/ 

20 second) to 30 °C. The mixture is then left o/n at a fluctuating temperature (10 °C for 
1 second then 35 °C for 1 second), to yield the template bound methylamine (11). 

A vinylating monomer building block may be prepared and used similarily as de- 
scribed above for an alkylating monomer building block. Although instead of reacting 
25 the chlorosulphonate (8 above) with an alcohol, the intermediate chlorosulphate is 
isolated and treated with an enolate or O-trialkylsilylenolate with or without the pres- 
ence of fluoride. E.g. 
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Formation of the vinylating monomer building block (13): 

The thiol carrying oligonucleotide in buffer 50 mM MOPS or hepes or phosphate pH 
7.5 is treated with a 1-100 mM solution and preferably 7.5 mM solution of the or- 
ganic building block (12) in DMSO or alternatively DMF, such that the DMSO/DMF 
concentration is 5-50%, and preferably 10%. The mixture is left for 1-16 h and pref- 
erably 2-4 h at 25 °C. To give the vinylating monomer building block (13). 

The sulfonylenolate (13) may be used to react with amine carrying monomer build- 
ing block to give an enamine (14a and/or 14b) or e.g. react with an carbanion to 
yield (15a and/or 15b). E.g. 
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template (13) ( 15a ) < 15b) 



The reaction of the vinylating monomer building block (13) and an amine or nitroal- 
5 kyl carrying monomer building block may be conducted as follows: 

The coding oligonucleotide (1 nmol) is mixed with a oligonucleotide building block (1 
nmol) (13) and an amino-oligonucleotide (1 nmol) or nitroalkyl-oligonucleotide (1 
nmol) in 0.1 M TAPS, phosphate or hepes-buffer and 300 mM NaCI solution, 
pH=7.5-8.5 and preferably pH=8.5. The oligonucleotides are annealed to the tern- 
i0 plate by heating to 50 °C and cooled (2 °C/ second) to 30 °C. The mixture is then 

left o/n at a fluctuating temperature (10 °C for 1 second then 35 °C for 1 second), to 
yield template bound (14a/b or 15a/b). 



Abbreviations 



DCC 


N.N'-Dicyclohexylcarbodiimide 


DhbtOH 


S^-dihydro-S-hydroxy^-oxo-I^.S-benzotnazine 


DIC 


Diisopropylcarbodiimide 


DIEA 


Diethylisopropylamin 


DMAP 


4-Dimethylaminopyridine 
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DNA 



EDC 



Deoxyribosenucleic Acid 



t-Ethyl-a^S'-dimethylaminopropyOcarbodiimideHCI 



HATU 



HBTU 



HOAt 



HOBt 



LNA 



NHS 



2-(1 H-7-Azabenzotriazole-1 -yl)-1 , 1 ,3,3-tetramethyluronium 
hexafluorophosphate 



2-(1H-Benzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluoro- 
phosphate 



N-Hydroxy-7-azabenzotriazole 



N-Hydroxybenzotriazole 



Locked Nucleic Acid 



N-hydroxysuccinimid 



OTf 



OTs 



PNA 



PyBoP 



PyBroP 



RNA 



TBTU 



TEA 



RP-HPLC 



TBDMS-CI 



5-lodo-dU 



TLC 



(Boc) 2 0 



TBAF 



SPDP 



Trifluoromethylsulfonate 



Toluenesulfonate 



Peptide Nucleic Acid 



Benzotriazole-1 -y l-oxy-tris-pyrrolidino-phosphonium hexafluoro- 
phosphate 



Bromo-tris-pyrrolidino-phosphonium hexafluorophosphate 



Ribonucleic acid 



2-(1H-Benzotriazole-1-yl)-1,1,3,3-tetramethyluronium tetra- 
fluoroborate 



Triethylamine 



Reverse Phase High Performance Liquid Chromatography 
rerf-Butyldimethylsilylchloride 



5-iodo-deoxyriboseuracil 



Thin layer chromatography 



Boc anhydride, di-ferf-butyl dicarbonate 



Tetrabutylammonium fluoride 



Succinimidyl-propyl-2-dithiopyridyl 
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Claims 

1. A building block of the general formula 

Complementing Element - Linker - Carrier - C-F-connecting group - Func- 
5 tional entity precursor 

capable of transferring a Functional entity precursor to a recipient reactive group, 

wherein 

Complementing Element is a group identifying the Functional entity precursor, 
Linker is a chemical moiety comprising a spacer and a S-C-connecting 
1 0 group, wherein the spacer is a valence bond or a group distancing the Functional 
entity precursor to be transferred from the complementing element and the S-C- 
connecting group connects the spacer with the Carrier 

Carrier is arylene, heteroarylene, Ci-C 6 alkylene, C r C 6 alkenylene, C A -C B al- 
kynytene, or -(CF 2 ) m - substituted with 0-3 R 1 wherein m is an integer between 1 and 
15 10; 

R 1 are independently selected from -H, -OR 2 , -NR 2 2 , -Halogen, -N0 2 , -CN, 
-C(Halogen) 3 , -C(0)R 2 , -C(Q)NHR 2 , C(0)NR 2 2 , -NC(0)R 2 , -S(0) 2 NHR 2 , -S(0) 2 NR 2 2 , 
-S(0) 2 R 2 , -P(0) 2 -R 2 , -P(O)- R 2 , -S(O)- R 2 , P(OH)R 2 , -S(0)-OR 2 , -N + R 2 3 , wherein 
R 2 is H, d-Cealkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, or aryl, 
20 C-F-connecting group is chosen from the group consisting of -S0 2 -0-, 

-0-S0 2 -0- -C(0)-0-, -S + (R 3 )-, -C-U-C(V)-0-, -P + (W) 2 -0-, -P(W)-0- where U is 
-C(R 2 ) 2 -, -NR 2 - or -O-; V is =0 or =NR 2 and W is -OR 2 or -N(R 2 ) 2 

Functional entity precursor is -C(H)(R 3 )-R 4 or functional entity precursor is het- 
25 eroaryl or aryl optionally substituted with one or more substituents belonging to the 
group comprising R 3 and R 4 . 

Wherein R 3 and R 4 independently is H, alkyl, alkenyl, alkynyl, alkadienyl, cycloalkyl, 
cycloheteroalkyl, aryl or heteroaryl, optionally substituted with one or more substitu- 
30 ents selected from the group consisting of SnR 5 R 6 R 7 , Sn(OR 5 )R 6 R 7 , 

Sn(OR 5 )(OR 6 )R 7 , BR 5 R 6 , B(OR 5 )R 6 , B(OR 5 )(OR 6 ), halogen, CN, CNO, C(halogen) 3f 
OR 5 , OC(=0)R 5 , OC(=0)OR 5 , OC(=0)NR 5 R 6 , SR 5 , S(=0)R s , S(=0) 2 R 5 , 
S(=0) 2 NR 5 R 6 , N0 2 , N 3 , NR 5 R 6 , N + R 5 R 6 R 7 , NR 5 OR 6 . NR 5 NR 6 R 7 NR 5 C(=0)R 6 , 
NR 5 C(=0)OR 6 , NR 5 C(=0)NR 6 R 7 , NC, P(=0)(0R 5 )0R 6 , P + R 5 R 6 R 7 , C(=0)R 5 , 
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C(=NR S )R 6 , C(=NOR 5 )R 8 , C(=NNR 5 R 6 ), C(=0)OR 5 , C(=0)NR 5 R 6 , C(=0)NR 5 OR 8 , 

C(=0)NR 5 NR 6 R 7 , C(=NR 5 )NR 6 R 7 , C(=NOR 5 )NR 6 R 7 or R 8 , 

wherein, 

R 5 , R 6 , and R 7 independently is H, alkyl, alkenyl, alkynyl, alkadienyl, cycioalkyl, 
cycloheteroalkyl, aryl or heteroaryl, optionally substituted with one or more substitu- 
ents selected from the group consisting of halogen, CN, CNO, C(halogen) 3 , =0, 
OR 8 , OC(=0)R 8 , OC(=0)OR 8 , OC(=0)NR 8 R 9 , SR 8 , S(=0)R 8 , S(=0) 2 R 8 , 
S(=0) 2 NR 8 R 9 , N0 2 , N 3> NR 8 R 9 , N + R 8 R 9 R 10 , NR 5 OR 6 , NR 5 NR 6 R 7 , NR 8 C(=0)R 9 , 
NR 8 C(=0)OR 9 , NR 8 C(=0)NR 9 R 10 , NC, P(=0)(0R 8 )0R 9 , P + R 5 R 6 R 7 , C(=0)R 8 , 
C(=NR 8 )R 9 , C(=NOR 8 )R 9 , C(=NNR 8 R 9 ), C(=0)OR 8 , C(=0)NR 8 R 9 , C(=0)NR 8 OR 9 
C(=NR 5 )NR 6 R 7 , C(=NOR 5 )NR 6 R 7 or C(=O)NR 8 NR 9 R i0 , wherein R 5 and R 6 may to- 
gether form a 3-8 membered heterocyclic ring or R 5 and R 7 may together form a 3-8 
membered heterocyclic ring or R 6 and R 7 may together form a 3-8 membered het- 
erocyclic ring, 
wherein, 

R 8 , R 9 , and R 10 independently is H, alkyl, alkenyl, alkynyl, alkadienyl, cycioalkyl. 
cycloheteroalkyl, aryl or heteroaryl and wherein R 8 and R 9 may together form a 3-8 
membered heterocyclic ring or R 8 and R 10 may together form a 3-8 membered het- 
erocyclic ring or R 9 and R 10 may together form a 3-8 membered heterocyclic ring. 

2. A compound according to claim 1 wherein, Functional entity precursor is 
-C(H)(R 11 )-R 11 ' or functional entity precursor is heteroaryl or aryl substituted with 0-3 
R 11 , 0-3 R 13 and 0-3 R 15 , wherein 

R 11 and R 11 ' are independently H, or selected among the group consisting of a d-C 6 
alkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, C 4 -C 8 alkadienyl, C 3 -C 7 cycioalkyl, C 3 -C 7 cyclo- 
heteroalkyl, aryl, and heteroaryl, said group being substituted with 0-3 R 12 , 0-3 R 13 
and 0-3 R 15 , 

or R 11 and R 11 ' are C r C 3 alkylene-NR 12 2l d-C 3 alkylene-NR 12 C(0)R 16 , C,-C 3 al- 
ky lene-NR 12 C(0)OR 16 , d-C 2 alkylene-0-NR 12 2l C^C, alkylene-0-NR 12 C(0)R 16 . 
d-C 2 alkylene-0-NR 12 C(0)OR 16 substituted with 0-3 R 16 , 

where R 12 is H or selected independently among the group consisting of C n -C 6 
alkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, C 3 -C 7 cycioalkyl, C 3 -C 7 cycloheteroalkyl, aryl, 
heteroaryl, said group being substituted with 0-3 R 13 and 0-3 R 15 , 

R 13 is selected independently from -N 3 , -CNO, -C(NOH)NH 2 , -NHOH, 
-NHNHR 17 , -C(0)R 17 , -SnR 17 3l -B(OR 17 ) 2l -P(0)(OR 17 ) 2 or the group consisting of 
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Ca-Ce alkenyl, C 2 -C 6 alkynyl, C 4 -C 8 alkadienyl said group being substituted with 0-2 
R 14 , 

where R 14 is independently selected from -N0 2 , -C(0)OR 17 , -COR 17 , -CN, 
-OSiR 17 3 , -OR 17 and -NR 17 2 ; 

R 15 is =0, -F, -CI, -Br, -I, -CN, -N0 2 , -OR 17 , -NR 17 2 , -NR 17 -C(0)R 16 , 
-NR i7 -C(0)OR 16 , -SR 17 , -S(0)R 17 , -S(0) 2 R 17 , -COOR 17 , -C(0)NR 17 2 and -S(0) 2 NR 17 2 , 

R 16 is H, d-C 6 alkyl, QrCs alkenyl. Cz-Ce alkynyl, C 3 -C 7 cycloalkyl, aryl or C,-C 6 
alkylene-aryl substituted with 0-3 substituents independently selected from -F, -CI, - 
N0 2 , -R 2 , -OR 2 , -SiR 2 3 ; 

R 17 is selected independently from H, Ci-C 6 alkyl, C 3 -C 7 cycloalkyl, aryl, C,-C 6 al- 



kylene-aryl, 



v ' n or v/ n , G is H or d-Ce alkyl and n is 1 ,2,3 or 4. 



3. A compound according to claim 2 wherein, Functional entity precursor is 
-C(H)(R 11 )-R 11 ' or functional entity precursor is heteroaryl or aryl substituted with 0-3 
R 11 , 0-3 R 13 and 0-3 R 1S , wherein 

R 11 and R 11 ' are independently H, or selected among the group consisting of a d-C 6 
alkyl, C 2 -C 6 alkenyl. Cz-d alkynyl. C 4 -C 8 alkadienyl, C 3 -C 7 cycloalkyl. C 3 -C 7 cyclo- 
heteroalkyl, aryl, and heteroaryl, said group being substituted with 0-3 R 12 , 0-3 R 13 
and 0-3 R 15 , 

or R 11 and R 11 ' are Ci-C 3 alkylene-NR 12 2 , d-C 3 alkylene-NR 12 C(0)R 16 , Ci-C 3 al- 
kylene-NR 12 C(0)OR 16 , Ci-C 2 alkylene-0-NR 12 2l d-C 2 alkylene-0-NR 12 C(O)R 16 , 
d-C 2 alkylene-0-NR 12 C(0)OR 16 substituted with 0-3 R 1S , 

where R 12 is H or selected independently among the group consisting of C,-C 6 
alkyl, C 2 -C a alkenyl, C 2 -C 6 alkynyl, C 3 -C 7 cycloalkyl, C 3 -C 7 cycloheteroalkyl, aryl, 
heteroaryl, said group being substituted with 0-3 R 13 and 0-3 R 1S , 

R 13 is selected independently from -N 3 , -CNO, -C(NOH)NH 2 , -NHOH, 
-NHNHR 17 , -C(0)R 17 , -SnR 17 3 , -B(OR 17 ) 2 , -P(0)(OR 17 ) 2 or the group consisting of 
C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, d-C 8 alkadienyl said group being substituted with 0-2 
R 14 . 

where R 14 is independently selected from -N0 2 , -C(0)OR 17 , -COR 17 , -CN, 
-OSiR 17 3 , -OR 17 and -NR 17 2 ; 

R 1S is =0, -F, -CI, -Br, -I, -CN. -N0 2 , -OR 17 , -NR 17 2 , -NR 17 -C(0)R 16 , 
-NR 17 -C(0)OR 16 , -SR 17 , -S(0)R 17 . -S(0) 2 R 17 . -COOR 17 , -C(Q)NR ,7 2 and -S(0) 2 NR 17 2 , 
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R 19 is H, d-d alkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, C 3 -C 7 cycloalkyl, aryl or d-d 
alkylene-aryl substituted with 0-3 substituents independently selected from -F, -CI, - 
N0 2 , -R 2 , -OR 2 , -SiR 2 3 ; 

wherein R 17 is selected independently from H, d-d alkyl, C 3 -C 7 cycloalkyl, aryl, 
5 d-C 6 alkylene-aryL 



A. A compound according to claim 1 wherein, Functional entity precursor is 
-C(H)(R 11 )-R 11 ' wherein 

R 11 and R 11 ' are or d-d alkylene-NR 12 2f d-d alkylene-NR 12 C(0)R 16 , d-d al- 
10 kylene-NR 12 C(0)OR 16 , d-d alkylene-0-NR 12 2 , d-d alkylene-0-NR 12 C(0)R 18 , 
d-C 2 alkylene-0-NR 12 C(0)OR 16 substituted with 0-3 R 15 

5. A compound according to claim 1 wherein, Functional entity precursor is 

-C(H)(R 11 )-R 11 ' wherein 
15 R 11 and R 11 ' are independently H, or selected among the group consisting of a d-d 
alkyl, C 2 -d alkenyl, C 2 -d alkynyl, d-d alkadienyl, d-d cycloalkyl, C 3 -d cyclo- 
heteroalkyl, aryl, and heteroaryl, said group being substituted with 0-3 R 12 , 0-3 R 13 
and 0-3 R 15 , 

20 6. A compound according to claim 2 wherein, Functional entity precursor is 

-C(H)(R 11 )-R 11 ' wherein 

R 11 and R 11 ' are independently H, or selected among the group consisting of a d-d 
alkyl, d-d cycloalkyl, d-d cycloheteroalkyl, aryl, and heteroaryl, said group being 
substituted with 0-3 R 12 and 0-3 R 15 , 
25 where R 12 is H or selected independently among the group consisting of d-d 

alkyl, d-d alkenyl, d-d alkynyl, d-d cycloalkyl, d-d cycloheteroalkyl, aryl, 
heteroaryl. 

R 15 is =0 , -F, -CI, -Br, -I, -CN, -N0 2 , -OR 17 , -NR 17 2 , -NR 17 -C(0)R 16 , 
-NR 17 -C(0)OR 16 , -SR 17 , -S(0)R 17 , -S(0) 2 R 17 , -COOR 17 , -C(0)NR 17 2 and -S(0) 2 NR 17 2 , 
30 R 17 is selected independently from H, d-d alkyl, C 3 -C 7 cycloalkyl, d-d al- 
kylene-aryl, 

7. A compound according to claim 1 wherein, Functional entity precursor is het- 
eroaryl or aryl substituted with 0-3 R 11 , 0-3 R 13 and 0-3 

35 
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10 



15 



20 



25 



8. A compound according to claim 2 wherein C-F-connecting group is chosen from 
the group consisting of -S0 2 -0- f -O-SCVO-, -C(0)-0- t -S + (R 11 )-, -C-U-C(V)-0-, 
-P + (W) 2 -0- and -P(W)-0- where U is -C(R 2 ) r , ~NR 2 - or -O-; V is =0 or =NR 2 and W 
is -OR 2 or-N(R 2 ) 2 

9. A compound according to claim 2 wherein C-F-connecting group is -S + (R 11 )-, 

10. A compound according to claims 1 - 2 wherein C-F-connecting group is cho- 
sen from the group consisting of -S0 2 -0-, -O-SO^O- -C(0)-0- -S + (R 17 )-, -C-U- 
C(V)-0- f -P + (W) 2 -0-, and -P(W)-0- where U is -C(R 2 ) 2 -, -NR 2 - or -O-; V is =0 or 
=NR 2 and W is -OR 2 or-N(R 2 ) 2 , wherein R 17 is selected independently from H, 
Ci-C 6 alkyl, C 3 -C 7 cycloalkyl, aryl, d-C 6 alkylene-aryl. 

11. A compound according to claims 1 - 2 wherein C-F-connecting group is cho- 
sen from the group consisting of-S0 2 -0-, and -S + (R 17 )-; wherein R 17 is selected 
independently from H, d-C 6 alkyl, C 3 -C 7 cycloalkyl, aryl, d-C 6 alkylene-aryl. 

12. A compound according to claim 1 wherein, Spacer is a valence bond, d-C 6 
alkylene-A- C 2 -C 6 alkenylene-A-, C 2 -C 6 alkynylene-A-, or 



said spacer optionally being connected through A to a linker selected from 



— (CH 2 ) n -S-S-(CH 2 ) m -B— 

where A is a valence bond, -C(0)NR 17 -, -NR 17 -, -O-, -S- or -C(0)-0-; B is a va- 
lence bond, -O-, -S-, -NR 17 - or-C(0)NR 17 - and connects to S-C-connecting group; 
and n and m independently are integers ranging from 1 to 10; and R 17 is selected 
independently from H, d-Cs alkyl, C 3 -C 7 cycloalkyl, aryl, or d-Ce alkylene-aryl 

13. A compound according to claim 1 wherein, Spacer is a valence bond, d-C 6 
alkylene-A-, C 2 -C 6 alkenylene-A-, C 2 -C 6 alkynylene-A-, or 
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CH 3 

>=\ A— 




said spacer optionally being connected through A to a linker selected from 

— (CH 2 ) n -B— , \ /n >an d 

where A is a valence bond, -C(0)NR 17 -, -NR 17 -, -S-, or -C(0)-0-; B is -O-, -S-, 
-NR 17 -, or -C(0)NR 17 - and connects to S-C-connecting group; and n and m inde- 
pendently are integers ranging from 1 to 6; and R 17 is selected independently from 
H f Ci-Ce alkyl, C 3 -C 7 cycloalkyl, aryl, or C r C 6 alkylene-aryl 

14. A compound according to claim 1-2 wherein, S-C-connecting group is a va- 

O 



(Ci-Ce alkylene) — 



— S 

1 0 lence bond, -NH-C(=Oh -NH-S0 2 -, -S-S-, O 
O 



— S 




— S 




O , -C(=0)-NH-, or 
O 

h_1L 

N-^-Ce alkylene)— N — 



15 15. A compound according to claim 2 wherein, the carrier is selected from the group 
consisting of arylene, heteroarylene or -(CF 2 ) m . substituted with 0-3 R 1 wherein m is 
an integer between 1 and 10, and C-F-connecting group is --SO2-O-, and the func- 
tional entity precursor is -C(H)(R 11 )-R 11 '. 

20 16. A compound according to claim 2 wherein, the carrier is -(CF 2 ) m - wherein m is 
an integer between 1 and 10, the C-F-connecting group is -SO2-O-; and the func- 
tional entity precursor is aryl or heteroaryl substituted with 0-3 R 1 \ 0-3 R 13 and 0-3 
R 15 . 
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17. A compound according to claims 1-16 wherein Complementing element is a nu- 
cleic acid. 

18. A compound according to claims 1-16 where Complementing element is a se- 
5 quence of nucleotides selected from the group of DNA, RNA, LNA PNA, or mor- 

pholino derivatives. 

19. A library of compounds according to claim 1, wherein each different member of 
the library comprises a complementing element having a unique sequence of nu- 

1 0 cleotides, which identifies the functional entity. 

20. A method for transferring a functional entity precursor to a recipient reactive 
group, comprising the steps of 

providing one or more building blocks according to claims 1 to 18, 
15 contacting the one or more building blocks with a corresponding encoding ele- 

ment associated with a recipient reactive group under conditions which allow for a 
recognition between the one or more complementing elements and the encoding 
elements, said contacting being performed prior to, simultaneously with, or subse- 
quent to a transfer of the functional entity precursor to the recipient reactive group. 

20 

21. The method according to claim 20, wherein the encoding element comprises 
one or more encoding sequences comprised of 1 to 50 nucleotides and the one or 
more complementing elements comprises a sequence of nucleotides complemen- 
tary to one or more of the encoding sequences. 

25 

22. The method of claims 20 or 21 , wherein the recipient reactive group is a nucleo- 
philic S- or N- atom, which may be part of a chemical scaffold, and the activating 
catalyst is contains palladium. 
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Figure 1. Two setups for Functional Entity Transfer 
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Figure 2. Examples of specific base pairing 
Natural Base Pairs 

R=H: Uracil 

r R=CH 3 : Thymine Cytosine 

NH 2 ^^ Bad " bone - 



9 \\ i w M 



Backbone X N^ n ^- N h 2 " 

Backbone 

Adenine 



-Backbone 



Guanine 



Synthetic Base Pairs 




i 

Backbone 



Synthetic purine's base pairing with UfT or C 



R=H: Uracil 

R=CH 3 : Thymine Cytosine 



( C Yj H I ^"-Backbone 

Backbone UAh 2 
Backbone 

7-deaza adenine _ . 

7-deaza guanine 

2/5 



O: 

NH 2 HN-^" 



Backbone 



SUBSTITUTE SHEET (RULE 26) 



WO 03/078446 



PCT/DK03/00176 



Figure 3. Example of non-specific base-pairing 

I = Inosine 




G:l 
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Figure 4. Backbone examples 
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Figure 5. 



H 2 l^N 

deotide-0^ H 



Oligonucli 
Complementing element 



Phosphate group at 3' 



Oligonucleotide""^ 

Complementing element 



Phosphate group at 5* 




Si 



S-C 

Connecting 
Group 



Carrier 

/ 



Functional Entity 
Precursor 



— Y*~ 
Unker 



CF 
Connecting 
Group 



[ jj Carrier 

I B I L. 




Functional Entity 
Precursor 



Linker 



CF 

S-C Connecting" 
Connecting j Group 
Group j 



Oligom 



Comple 
menting 
element 




Functional Entity 
Precursor 



Linker 
Attached to 5-position 
of pyrimidine type base 



CF 

Connecting 
Group 



5/5 



SUBSTITUTE SHEET (RULE 26) 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
25 September 2003 (25.09.2003) 




(10) International Publication Number 

PCT WO 2003/078446 A3 



(51) International Patent Classification 7 : 



C07H 21/00 



(21) International Application Number: 

PCT/DK2003/000176 



1., DK-1973 Frcdcriksbcrg C (DK). FELDING, Jakob 
[DK/DK]; Oniruph0vej 24, 1., DK-2920 Charlottenlund 
(DK). GODSKESEN, Michael, Anders [DK/DK], Plan- 
tagekrogen 8, DK-2950 Vedba* (DK). 



(22) International Filing Date: 14 March 2003 (14.03.2003) 



(25) Filing Language: 



(26) Publication Language: 



English 



English 



(30) Priority Data: 
PA 2002 0415 
60/364,056 
PA 2002 01950 
60/434,423 



1 5 March 2002 (1 5.03.2002) DK 

15 March 2002 (15.03.2002) US 

19 December 2002 (19.12.2002) DK 

1 9 December 2002 (19-1 2.2002) US 



(71) Applicant (for all designated States except US): NUEVO- 
LUTION A/S [DK/DK] ; R0nnegadc 8, 5th floor, DK-21 00 
Copenhagen 0 (DK). 

(72) inventors; and 

(75) Inventors/Applicants (for US only): GOULI/EV, Alex, 
Haahr [DK/DK]; Br0ndsted 223, DK-3670 Veks0 Sj<el- 
land (DK). PEDERSEN, Uenrik [DK/DK J; Frodesvej 
24, DK-2880 Bagsvacrd (DK). JENSEN, Kim, Birke- 
baerd [DK/DK]; Voldumvej 30C, DK-2610 R0dovre 
(DK). LUNDORF, Mikkel, Dybro [DK/DK J; Charlotte 
Munksvcj 31, 2. tv., DK-2400 K0bcnhavn NV (DK). 
SAMS, Christian [DK/DKJ; Jakob Dannefaerds Vej 4 A, 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): AR1PO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, TT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CT, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TO). 

Published: 

— with international search report 

(88) Date of publication of the international search report: 

31 December 2003 

For two- letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



< 

QO 



(54) Title: A BUILDING BLOCK FORMING A C-C OR A C-I IETERO ATOM BOND UPONREACTION 

(57) Abstract: A building block having the dual capabilities of transferring genetic information and functional entity precursor to a 
recipient reactive group is disclosed. The building block may be used in the generation of a single complex or libraries of different 
complexes, wherein the complex comprises an encoded molecule linked to an encoding element. Libraries of complexes are useful 
in the quest for pharmaceutically active compounds. 



INTERNATIONAL SEARCH REPORT 



InLunuL^^fcpplicaUofi No 

PCT/DK 03/00176 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 C07H21/00 



According lo international Patent Classification (IPC) or to bolh national ctassHicatton and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C07H 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the internal tonal search (name of data base and, where practical, search terms used) 

EPO-Internal , WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 00 02895 A (THOMPSON ANDREW HUGIN ; BRAX 
GROUP LTD (GB); SCHMIDT GUENTER (GB);) 
20 January 2000 (2000-01-20) 
the whole document 

WALDER J A ET AL: "COMPLEMENTARY CARRIER 
PEPTIDE SYNTHESIS: GENERAL STRATEGY AND 
IMPLICATIONS FOR PREBI0TIC ORIGIN OF 
PEPTIDE SYNTHESIS" 

PROCEEDINGS OF THE NATIONAL ACADEMY OF 

SCIENCES OF USA, NATIONAL ACADEMY OF 

SCIENCE. WASHINGTON, US, 

vol. 76, no. 1, January 1979 (1979-01), 

pages 51-55, XP000857351 

ISSN: 0027-8424 

the whole document 

_/-- 



20 



LU 



Further documents are listed in the continuation of box C 



Patent family members are listed in annex. 



° Special categories of cited documents : 

•A' document defining the general state of the art which is not 

considered to be of particular relevance 
"E a eariier document but published on or after the international 

filing date 

*L* document which may throw doubts on priority claim (s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O* document referring lo an oral disclosure, use. exhibition or 
other means 

•P* document published prior to the international filing date but 
later than the priority date claimed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited lo understand the principle or theory underlying the 
invention 

'X* document of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step when the document is taken alone 

*V document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



19 September 2003 



Date of mailing of the International search report 



06/10/2003 



Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patent laan 2 
NL - 2280 HV Rqswijk 
TeL (+31-70) 340-2040. Tx. 31 651 eponJ. 
Fax (+31-70) 340-3016 



Authorized officer 



de Nooy, A 



Form PCT/1SA/2I0 (second sheel) (Jufy 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



lul Mul^^plicatJoTNo" 

PCT/DK 03/00176 



^Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



Citation of document, with indicatton.where appropriate, of Ihe relevant passages 



Relevant to daim No. 



BRUICK R K ET AL: "TEMPLATE-DIRECTED 
LIGATION OF PEPTIDES TO OLIGONUCLEOTIDES" 
CHEMISTRY AND BIOLOGY, CURRENT BIOLOGY, 
LONDON, GB, 

vol. 3, no. 1, January 1996 (1996-01), 
pages 49-56, XP000856876 
ISSN: 1074-5521 
the whole document 



20 



Form PCT/lSA/210 (continuation of second sheet) (July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



Jnteri^Rnal application No. 
PCT/DK 03/00176 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. fn Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. H Claims Nos.: 1~22 <1«! part) 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. II Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers al! 
' — ' searchable claims. 



2. |~| As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' — 1 covers only those claims tor which fees were paid, specifically claims Nos.: 



4. | | No required additional search fees were timely paid by the applicant Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest | | The additional search fees were accompanied by the applicant's protest. 

| j No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



International Application No. PCTAK 03 00176 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 21 0 



Continuation of Box 1.2 
Claims Nos.: 1-22 (in part) 



Present claims 1-22 relate to an extremely large number of possible 
building blocks. In fact, the claims contain so many options that a lack 
of clarity within the meaning of Article 6 PCT arises to such an extent 
as to render a meaningful search of the claims impossible. Furthermore, 
support within the meaning of Article 6 PCT and/or disclosure within the 
meaning of Article 5 PCT is to be found for only a very small proportion 
of the building blocks claimed. Consequently, the search has been carried 
out for those parts of the application which do appear to be clear, 
supported and disclosed, namely those parts related to the building 
blocks of claim 1 where the complementing element is a nucleic acid or a 
derivative thereof as in claims 17 and 18 AND where the C-F connecting 
group is -S02-0- or -S+(R3)- with R3 defined in claim 1. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
Is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 



INTERNATIONAL SEARCH REPORT 

Information on patent f amity members 



Intern at ijj^ppltcat ion No 

PCT/DK 03/00176 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


WO 0002895 A 


20-01-2000 


AT 


237626 


T 


15-05-2003 




AT 


229537 


T 


15-12-2002 




AU 


1770499 


A 


12-07-1999 




AU 


4921099 


A 


01-02-2000 




CA 


2337761 


Al 


20-01-2000 




CA 


2385987 


Al 


20-01-2000 




DE 


69813622 


Dl 


22-05-2003 




DE 


69904478 


Dl 


23-01-2003 




DK 


1042345 


T3 


11-08-2003 




DK 


1095053 


T3 


07-04-2003 




EP 


1042345 


Al 


11-10-2000 




EP 


1095053 


Al 






ES 


2189443 


T3 


01-07-2003 




WO 


9932501 


Al 


01-07-1999 




wo 


0002895 


Al 


20-01-2000 




GB 


2340602 


A 


23-02-2000 




JP 


2002520580 


T 


09-07-2002 




NZ 


509518 


A 


25-07-2003 




PT 


1095053 


T 


30-04-2003 




US 


6287780 


Bl 


11-09-2001 



Foim PCT/1SA/210 (patent lamiry annex) (July 1992) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□ image cut off at top, bottom or sides 
qTfaded text or drawing 
[^blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

□ lines or marks on original document 
c^reference(s) or exhffilt(s) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



